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EXPLANATORY  TO  THE  NEW  SERIES. 

While  the  work  of  the  Division  of  Entomology  is  entirely  carried  on 
with  the  practical  end  in  view,  a  certain  amount  of  work  of  a  technical 
character  is  constantly  being  done  by  different  members  of  the  force. 
The  condition  of  our  knowledge  of  North  American  insects  at  the 
present  time  is  such  that  many  forms  which  from  time  to  time  spring 
into  prominence  as  destructive  species,  or  as  connected  with  destruc- 
tive species,  either  as  parasites  or  predatory  enemies,  are  found  to  be 
new  to  science.  They  must  be  classified,  described,  and  given  names 
before  they  can  be  intelligently  considered  in  economic  publications. 
The  practice  which  has  prevailed  to  a  limited  extent  of  naming  and 
describing  new  species  in  practical  bulletins  and  reports  is  one  which 
has  met  with  much  disfavor  among  systematic  workers.  Isolated 
descriptions  of  new  species  are  in  themselves  sources  of  great  annoy- 
ance to  all  workers,  and  when  these  isolated  descriptions  are  published 
elsewhere  than  in  scientific  journals  or  the  proceedings  of  scientific 
societies  the  annoyance  becomes  intensified.  The  force  of  the  Division 
of  Entomology  comprises  several  specialists  who  are  doing  descriptive 
work,  and  largely  upon  material  accumulated  in  the  course  of  the  reg- 
ular divisional  work.  They  are  doing  this  work  as  a  necessary  supple- 
ment to  the  purely  economic  output  of  the  Division,  and  to  facilitate 
the  investigations  of  the  entomologists  of  the  State  Agricultural 
Experiment  Stations.  It  becomes  important  that  the  results  of  their 
labors  should  be  published  promptly,  and  as  all  available  sources  of 
publication  in  this  country,  such  as  the  Proceedings  of  the  United 
States  National  Museum  and  the  Transactions  of  the  American  Ento- 
mological Society,  are  chronically  overcrowded  with  manuscripts,  and 
are  not  published  with  any  degree  of  promptitude,  it  is  necessary  that 
they  should  be  issued  by  this  Department. 

L.  O.  H. 
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THE  APHELINIM  OF  NORTH  AMERICA. 

By  L.  O.  Howard. 

The  minute  and  structurally  interesting  species  of  the  chalcidid  sub- 
family Aphelininae  have  been  studied  by  systematic  workers  since  the 
founding  of  the  type  genus  by  Dalman  in  1820.  This  author  differen- 
tiated the  species  A.  insidiator  and  A.  abdominalis  from  the  older  genus 
Entedon,  with  which  they  had  previously  been  associated.  In  1833 
Westwood  established  the  genera  Goccophagus  and  Agonioneurus,  Dai- 
man's  Aphelinus  having  contained  species  of  each.  In  1834  Kees  von 
Esenbeck  established  the  genus  Myina,  which  corresponded  exactly 
with  Agonioneurus.  In  1839  Walker  placed  both  Westwood's  genera 
together  under  Aphelinus,  but  in  1846  separated  Westwood's  Coccopha- 
gus.  Foerster,  in  his  Hymeuopterologische  Studien,  discarded  Apheli- 
nus on  account  of  its  poor  definition  and  Agonioneurus  on  account  of 
its  length,  retaining  Myina  of  Nees  and  establishing  the  family  Myin- 
oidap,  with  the  genera  Myina,  Mesidia,  and  Coccophagus.  In  1876  Thom- 
son revived  Aphelinus  and  established  the  tribe  Aphelinina.  In  1878 
Foerster,  in  his  Kleine  Monographic  parasitischer  Hymenopteren,  added 
the  new  genera  Encarsia  and  Centrodora,  and  referred  incidentally  to 
the  group  as  Ooccophagoidse.  In  1880  the  writer,  following  Thomson 
in  the  revival  of  the  original  genus  Aplielinus,  established  the  higher 
group  as  the  subfamily  Aphelinime  and  described  a  number  of  species 
in  the  genera  Aphelinus  and  Coccophagus.  Since  then  he  has  described 
occasional  species  in  these  two  genera  and  has  erected  three  new  genera, 
viz,  Ablerusy  Aspidiotiphagus,  and  Prospalta.  In  1851  Ilaldeman  erected 
the  genus  Eriophilus  to  contain  a  single  species,  E.  mali,  parasitic  upon 
Schizoneura  lanigera7  but,  as  shown  by  the  writer  in  1880,  this  genus  is 
but  a  synonym  of  Aphelinus.  Haldeman  made  no  effort  to  determine 
the  affinities  of  his  genus,  beyond  stating  that  it  belonged  to  the  family 
Chalcididae.  In  the  previous  year,  however,  Haldeman  erected  another 
genus,  Eretmocerus,  to  contain  the  single  species  E.  corni,  which  he 
reared  from  Aleyrodes  found  upon  the  loaves  ol  dogwood.  This  genus, 
which  Haldeman  considered  to  be  allied  to  Mymar,  is,  as  I  am  able  to 
show  by  the  rearing  of  new  species,  a  true  aphelinine.  In  1891  Ash- 
mead  placed  the  genus  Eunotus  of  Walker  in  the  subfamily  Aphelininje 
(Proc.  Entom.  Soc.  Wash.,  vol.  n,  p.  108).  Foerster  had  previously 
noticed  the  resemblance  of  this  insect  in  certain  characters  to  this 
group,  but  had  removed  it  to  the  Pteromalinse,  evidently  on  account  of 
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the  number  of  antennal  joints.  Later  investigations,  and  particu- 
larly the  discovery  of  two  new  closely  allied  genera  which  the  writer 
has  described  in  the  Journal  of  the  Linnsean  Society  of  London  as  Rer- 
bertia  and  Erotolcpsia,  have,  however,  convinced  Mr.  Ashmead,  as  he 
tells  me  in  conversation,  that  Eunotus  must  properly  be  placed  with  the 
Pirenina?.1 

On  the  whole,  not  much  attention  has  been  paid  to  the  insects  of  this 
subfamily  in  Europe.  This  is  probably  largely  due  to  the  fact  that 
almost  no  attempt  has  been  made  to  rear  the  parasites  of  Coccidae.  It 
results,  therefore,  that  the  aphelinine  fauna  of  the  United  States  is  bet- 
ter known  than  that  of  Europe.  A  number  of  species  were  reared  in 
the  Department  of  Agriculture  by  Professor  Comstock  when  he  was 
engaged  upon  his  study  of  the  scale  insects  of  the  United  States  in  1880, 
and  it  fell  to  the  lot  of  the  writer  to  describe  the  new  forms.  Since 
then  others  have  been  reared  from  time  to  time  and  described  as  indi- 
cated above.  Mr.  Ashmead  has  also  described  several  forms.  Fitch 
described  one  which  he  placed  in  the  genus  Platygaster;  Haldeman,  as 
above  stated,  described  two;  Le  Baron  described  one  (placing  it,  by  the 
way,  in  the  proper  genus),  and  the  Abb6  Provancher  has  described  two, 
viz,  Coccophagus  brunneus  and  C.  pallipes.  Unfortunately,  however, 
ft  brunneus  is  evidently  a  tetrastichine,  while  ft  pallipes  is  a  Sympiezis 
belonging  to  the  subfamily  Eulophinae. 

The  Aphelininie  are  distinguished  from  their  nearest  allies,  the 
Eupelminas  and  Encyrtinai,  by  the  fact  that  the  mesopleura  are  divided, 
the  middle  legs  are  not  specially  developed  for  saltatory  purposes 
(although  the  insects  jump  well),  and  the  first  tarsal  joint  of  the  middle 
legs  is  not  incrassate,  the  antenna  are  not  more  than  eight-jointed,  and 
theparapsidalsuturesaredistinct.  The  mandibles  are  small,  two  to  three 
dentate,  the  maxillary  palpi  are  three-jointed,  and  the  labial  palpi  are 
represented  by  an  elongate  tubercle.  The  antennae  are  inserted  near 
the  clypeus;  the  scape  is  long  and  slender.  The  front  wings  lack  the 
postmarginal  vein  and  the  abdomen  is  broadly  sessile.  In  the  yellow 
species,  when  mounted  in  balsam,  the  curious  internal  structure  which 
is  called  by  Bugnion  in  his  "  Developpement,  etc.,  de  VEnoyrtus  fusci- 
colling  the  "inesophragma"  (and  which,  from  the  fact  that  it  seems  to 
originate  from  the  hinder  portion  of  the  mesoscutellum,  is  probably 


'The  host  relations  of  Eunotus  were  not  known  until  E.  Hvidus  Ashm.  was  found  in 
a  lot  of  parasites  sent  me  by  Mr.  W.  G.  Johnson,  of  the  Illinois  State  Laboratory  of 
Natural  History  on  May  1, 1895.  Mr.  Johnson  had  reared  this  series  from  a  Lecanium 
on  plum,  together  with  many  specimens  of  Pachyneuron  altiscuia  How.  The  Euno- 
tus,is  probably  a  primary  and  the  Pachyneuron  a  secondary  parasite  of  the  Lecanium. 
This  coccid  parasitism  would  apparently  strengthen  the  idea  of  the  aphelinine 
affinity  of  Eunotus;  but  it  must  be  remembered  that  Tomocera  californica  How., 
a  true  Pirenine,  is  the  most  abundant  parasite  of  Lecanium  scales  in  California  and 
Hawaii. 


properly  identified)  is  seen  to  extend  far  back  into  the  abdomen,  much 
farther  than  with  Bugnion's  Encyrtus. 

The  insects  of  this  subfamily  are  all,  so  far  as  we  know,  parasitic 
either  upon  the  Coccidae,  Aleyrodida*,  or  Aphididae.  They  are  evidently 
many-brooded,  and  issue  from  their  hosts  indifferently  throughout  the 
warmer  months  of  the  year,  and  through  the  winter  in  the  insectary. 
With  the  Aleyrodidae,  Aphididae,  and  the  Diaspinae  among  the  Coccidae, 
bat  one  specimen,  apparently,  issues  from  a  single  host  insect.  With 
the  larger  naked  scale  insects,  however,  several  parasites  may  issue 
from  a  single  host.  Sufficient  observations  have  not  been  made  upon 
the  early  stages  of  the  Aphelininae.  Their  larvae  feed  both  upon  the 
body  of  the  scale  insect  and  upon  the  eggs.  They  attack  both  sexes 
of  the  host,  issuing  when  full  grown  through  circular  holes  cut  through 
the  body  walls,  and,  in  the  case  of  the  Diaspinae,  through  the  scale. 
With  the  scale  insects  of  the  genus  Pulvinaria,  the  aphelinine  larvae 
live  within  the  body  of  the  female  and  not  in  the  waxy  egg  mass  which 
she  secretes. 

Economically,  the  Aphelininae  are  by  far  the  most  important  of  the 
parasites  of  the  Diaspinae.  Other  scale  insects  are  more  abundantly 
parasitized  by  species  of  other  groups,  notably  the  Encyrtinae,  but  with 
the  Diaspinae  it  is  really  difficult  to  find  an  affected  tree  which  does 
not  bear  scales  pierced  by  the  exit  holes  of  some  aphelinine.  It  was 
with  a  species  of  the  genus  Aphelinus  that  LeBaron  made  the  first 
attempt  at  the  transportation  of  a  scale  parasite  from  one  region  to 
another  in  which  the  parasite  was  supposed  not  to  occur.  As  a  matter 
of  fact,  however,  while  the  numbers  of  the  Diaspinae  are  undoubtedly 
frequently  reduced  to  a  considerable  extent  by  the  work  of  the  mem- 
bers of  this  subfamily,  I  have  never  seen  a  plant  affected  by  scale 
iusects  in  which  the  Coccidae  were  even  approximately  exterminated 
by  these  insects.  The  claims  which  were  at  one  time  made  in  Cali- 
fornia of  the  extraordinarily  beneficial  work  of  Aspidiotiphagus  citrinus 
upon  Aspidiotus  aurantii  have  always  seemed  to  me  unjustified,  and  in 
this  opinion  I  am  supported  by  the  evidence  of  Mr.  D.  W.  Coquillett, 
who  states  that  upon  personal  examination  of  the  orchard  in  which  it 
was  claimed  that  this  parasite  had  nearly  exterminated  the  scale  he 
found  that  but  a  small  proportion  of  the  dead  scale  insects  contained 
the  issuing  holes  of  the  parasites.  The  great  majority  of  them  seemed 
to  have  been  killed  by  some  disease. 

The  larvae  of  the  early  generations  of  the  species  of  the  genus  Aphe- 
linus, as  may  be  inferred  from  what  I  have  said  in  the  previous  para- 
graph, feed  upon  the  body  of  the  scale  insect,  but  those  of  the  late 
generations  feed  upon  the  eggs.  Confirmatory  evidence  of  the  incom- 
pleteness of  the  work  of  the  species  of  Aphelinus  has  been  gained  by 
the  careful  examination  in  the  early  spring  of  a  large  number  of  scales 
of  Mytilaspis  pomorum  parasitized  by  Aphelinus  myiilaspidis.    Under 
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the  healthy  wintering  scales  of  the  Mytilaspis  will  be  found  a  varying 
number  of  sound  eggs,  but  seldom  less  than  50,  while  nearly  100  may 
be  found  in  a  few.  Examinations  which  Mr.  Pergande  made  for  me  in 
the  early  spring  of  1895  showed  that  while  some  of  the  specimens  of 
Aphelinu8  had  issued  from  the  scales  late  the  previous  fall  (evidently 
considerably  after  the  egg  laying  of  the  females  had  been  completed), 
others  were  present  in  the  full-grown  larval  condition,  ready  to  trans- 
form to  pupa?.  The  latter  were  in  the  great  majority.  In  no  case, 
however,  had  all  of  the  scale-insect  eggs  been  devoured,  even  with 
those  scales  from  which  the  parasite  had  emerged  the  previous  autumn. 
Under  these  latter  scales  from  5  to  11  sound  eggs  were  found,  while 
under  the  scales  containing  full-grown  parasitic  larvae  from  2  to  18  sound 
eggs  were  found.  It  seems,  therefore,  that  the  work  of  the  last  gener- 
ation of  Aphelinu8  is  no  more  effective  than  that  of  a  ladybird  beetle, 
probably  not  so  much  so.  These  beetles  tear  open  the  scales  and  eat 
the  eggs,  but  frequently  do  not  eat  them  all.  In  the  latter  case,  how- 
ever, the  exposure  of  the  eggs  may  result  in  theii  death,  whereas  the 
eggs  which  are  left  by  the  Aphelinus  will  undoubtedly  hatch.  It  is 
unfortunate  that  the  Aplielinus  larva  is  not  capable  of  eating  every- 
thing in  sight  in  the  shape  of  Mytilaspis  eggs,  but  we  must  take  the 
facts  as  we  find  them,  and  it  is  plain  that  the  good  work  of  these  para- 
sites has  been  overestimated. 

When  these  insects  are  properly  mounted  they  are  not  especially  diffi- 
cult to  study.  The  yellow  forms  have  a  delicate  exoskeleton,  and  when 
mounted  dry  shrivel  to  some  extent.  The  face  falls  in  and  the  thorax 
becomes  distorted.  If  thrown  into  alcohol  they  become  discolored.  If 
mounted  in  balsam  they  also  become  more  or  less  discolored.  All  the 
yellow  forms  should  be  mounted  in  glycerin  in  a  thin  cell  of  Bruns- 
wick black.  They  should  be  mounted  under  a  lens,  and  some  care 
taken  to  spread  the  wings,  legs,  and  antennae.  Several  specimens  may 
be  mounted  to  advantage  under  a  single  cover  glass.  In  all  cases,  how- 
ever, it  is  important  that  a  colorational  description  be  drawn  up  from 
fresh  material,  since  even  with  glycerin  mounts  the  colors  change  to 
some  extent  and  become  more  sordid.  With  the  black  species,  as  of 
Coccophagus,  the  shriveling  is  not  so  liable  to  occur,  and  the  larger 
species  particularly  can  be  studied  to  advantage  from  dry  mounts  on 
tags.  Even  so,  however,  where  more  than  one  specimen  of  a  given 
species  is  collected  or  reared,  it  is  very  advantageous  to  mount  a  por- 
tion of  the  series  in  glycerin,  as  above  described.  Details  of  struc- 
ture, aside  from  sculpture,  can  be  more  readily  studied  from  slide 
mounts. 

Twigs  and  leaves  infested  with  scale  insects  from  which  it  is  expected 
that  these  little  parasites  will  issue  are  preferably  placed  in  small,  wide- 
mouthed  jars,  the  mouth  of  each  jar  being  wide  enough  to  admit  the 
hand.    The  mouth  of  the  jar  is  then  covered  with  thin  muslin  held 


in  place  by  a  rubber  band,  or  the  glass  cover  may  be  placed  over 
the  mouth.  Careful  examination  of  the  sides  of  the  jar  with  a 
three-quarter-inch  lens  will  usually  enable  one  to  find  the  parasites 
after  they  have  emerged.  It  becomes  then  a  critical  question  how  to 
get  them  out  of  the  jar  and  into  a  very  small  vial.  This  is  done  by 
turning  the  jar  on  its  side  with  the  bottom  toward  a  window.  The 
parasites  will  immediately  jump  or  fly  toward  the  light,  when  the  cover 
may  be  removed  and  the  hand,  holding  a  little  vial,  inserted.  The  vial 
is  placed  over  the  parasite,  which  will  immediately  give  a  frantic  jump 
back  into  it,  when  the  orifice  maybe  closed  by  the  finger  and  the  hand 
withdrawn  from  the  jar.  A  little  wad  of  cotton  saturated  with  chloro- 
form is  then  inserted  in  the  neck  of  the  vial,  and  as  soon  as  the  para- 
site ceases  to  move  it  can  be  taken  out  with  a  delicate  brush  and 
mounted,  as  above  indicated. 

It  is  sometimes  convenient  to  use  a  large  vial  instead  of  a  wide- 
mouthed  jar  for  this  rearing.  In  this  case,  as  the  hand  can  not  be 
inserted,  it  is  a  more  complicated  operation  to  remove  the  parasites 
after  they  have  issued.  Mr.  Pergaude  accomplishes  this  in  an  ingen- 
ious way  by  taking  a  very  small  vial  and  wrapping  the  outside  of  its 
mouth  with  several  thicknesses  of  paper  until  it  forms  a  stopper  to  the 
larger  vial.  The  combined  vials  are  then  held  with  the  small  one 
toward  the  window,  and  the  parasites  will  immediately  fly  into  the 
smaller  one,  where  they  may  be  easily  killed  and  from  which  they  may 
be  removed  and  mounted.  It  is  fortunate  that  they  have  this  irresist- 
ible impulse  to  fly  toward  the  light,  otherwise  it  would  be  most  difficult 
to  remove  them  before  mounting. 

I  have  not  had  an  opportunity  of  examining  identified  European 
forms  of  the  subfamily.  Twenty-seven  species  were  catalogued  by 
Kirchner,  as  follows: 

MYINIDiE  Foerster. 
511.  O.  Agonioneurus  Westw. 


1.  abdominaha  Nees.    Den  tech. 

11.  Idams  Walk.    Eng. 

2.  Acestor  Walk.    Eng. 

12.  locustarum  Giraud.     Wien. 

3.  Argyope  Walk.    Eng. 

13.  lycimnia  Walk.    Eng. 

4.  Asycbis  Walk.    Eng. 

14.  Inaron  Walk.    Eng. 

5.  baaalis  Walk.    Eng. 

15.  Moeris  Walk.    Eng. 

6.  dan ci cola  Foerst.    Aachen. 

16.  Proclia  Walk.    Eng. 

7.  dubins  Foerst.    Aachen. 

17.  tibialis  AVe*.    Wien.     Aus  Aphis  chen- 

8.  facialis  Foerst.    Aachen. 

opodii. 

9.  flavicornis  Foerst.    Wien.     Gez.   i 

»us     18.  varipes  Foerst.     Wien.     Gezog.  aus 

Aphis  papaveris  Fb. 

Aphis  vida\ 

10.  flavus  Nees.    Deutsch. 

512.  O. 

Coocophagua. 

1.  ineid iator  £>aZm.    Deutsch.,  Wien. 

2.  obecarus  Westw.    Eng.     (Aphelions  obscurus  Walk.    Mon.  Chal.  I,  p.  6.) 

3.  Scutellaria  Dalm.    Schweden. 
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513.  G.  Mesidia  Foerst. 
1.  M.  pallida  Kirch,     lin  Grase  im  Prater,  Augarten,  und  bei  Klosterneubnrg. 


546.  Gh  Coccobius  Rtzb.  (under  Encyrtime). 

1.  annul icorn is  Rtzb.     Pre u seen. 

2.  circumscriptus  Rtzb.    Pre u seen.    In  Coccus  pint. 

3.  flavus  Nets.    Preussen;  (Pallidas  Rtzb.,)  aus  Coccus  Mice  und  aceris.     Wien. 

4.  luteus  Rtzb.    Preussen.    In  Coccus  pint. 

5.  notatus  Rtzb.      Preussen.     In  Aspidiotus  rosce.    Wien. 

The  Ratzeburgian  species  of  Coccobius,  five  in  number,  are  catalogued 
with  the  Encyrtinae.  I  have  examined  the  original  descriptions  of 
nearly  all  of  the  species  listed  above,  but  with  little  satisfaction.  They 
are  invariably  insufficient  to  establish  specific  identities,  although  their 
generic  affinities  can  in  many  cases  be  told.  Thus,  of  Kirchner's  list, 
abdominalis  Dalman  (not  Nees),  tibialis,  asychis,  basalis  Westwood  (not 
Walker),  jiavus  and procli a  belong  to  Aphelinus;  while  argiope,  moeria, 
inaron,  lycimnia,  and  idwus  belong  apparently  to  Coccophagus.  Flavi- 
cornis  and  varipes  are  probably  species  of  Aphelinus.  Of  Ratzeburg's 
species,  described  under  Coccobius,  notatus  is  a  Coccophagus,  and  pallidus 
is  an  Aphelinus.  The  position  of  the  remaining  three  is  doubtful,  but 
I  should  not  be  surprised  if  it  were  eventually  ascertained  that  annuli- 
cornis  belongs  to  Physcus,  circumscriptum  to  Prospalta,  and  luteus  to 
Ablerus.  Mr.  Ashmead  possesses  a  pair  of  specimens  from  Germany 
labeled  in  Foerster's  handwriting  "Coccophagus  xanthostictus  Ratz.," 
which,  as  a  matter  of  course,  are  correctly  placed  generically,  and 
which  differ  specifically  from  any  of  our  North  American  species, 
resembling  most  closely  C.flavifrons  Howard,  from  California. 

As  to  possible  identities  between  European  and  American  forms,  we 
can  only  guess  at  present.1  It  is  possible  that  Aphelinus  mali  (Halde 
man),  the  widespread  American  parasite  of  Aphididae,  will  prove  to  be 
a  synonym  of  A.  basalis  Westwood,  while  Coccophagus  lecanii  (Fitch) 
may  prove  a  synonym  of  C.  scutellaris  (Dalman),  and  C.  immaculatus 
Howard  may  prove  identical  with  C.  insidiator  (Dalm.).  The  question 
can  not  be  satisfactorily  settled  by  existing  descriptions.  To  give  an 
idea  of  the  difficulty  surrounding  this  question  we  give  Daluian's  descrip- 
tion of  C.  scutellaris:     u Niger,  scutelli  macula  flava,  antennis  fuscis; 

'Since  the  above  was  written  I  have  received  a  small  sending  of  parasites  of 
Coccidso  from  Prof.  A.  lierlese,  Scuola  Reale  di  Portici,  Italy,  in  which  I  have  been 
able  to  recognize  three  of  the  species  treated  in  this  revision.  These  are  Aspidio- 
tiphugus  citrinus  (Craw),  which  Professor  Berlese  has  reared  from  a  species  of 
Mytilaspis  on  olive,  from  an  Aspidiotus  on  Acacia  longifolia,  and  from  Diaspis  rosce  on 
Ribes  rubrum;  Aphelinus  funcipennis  How.,  from  an  Aspidiotus  on  Acacia  longifolia, 
and  Prospalta  aurantii  (How.),  from  Aspidiotus  ttderw,  and  from  Leucaspis  pini/olia 
on  Pinus  canadensis.  It  is  impossible  to  say  whether  these  three  species  are  of 
European  or  American  origin.  If  European,  as  is  quite  likely,  I  am  totally  unable 
to  identify  them  with  published  European  descriptions.  For  the  present,  therefore, 
the  American  names  must  hold. 
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pedibns  flavis  femoribus  posticis  nigrisj  alis  immaculatis."    (Kongl. 
Vetenskaps — Akad.  Handlingar,  1825,  p.  365.) 

An  Indian  species,  Aphelinus  them  Cameron,  has  been  reared  by  Mr. 
E.  E.  Green,  of  Punduloya,  Ceylon,  from  Aspidiotus  thew,  and  described 
by  Cameron  in  the  Mem.  and  Proc.  Manchester  Lit.  and  Philosoph. 
Soc.,  series  4,  vol.  iv,  p.  183. 

HOST  RELATIONS  OF  THE  SPECIES  HERE  TREATED. 

LIST  OF   PARASITES  AND  HOSTS. 

Parasite,  Host. 

Eretmocerns  corni Aleyrodes  corni. 

Eretmocerus  californicus Aleyrodes  on  Qaercus  agri folia. 

Pteroptrix  flavimedia Aleyrodes  spp.  on  Iris. 

Fuchsia. 
Sonchns. 
Willow. 
Sambucus. 
Aqailegia. 
Perissopterus  pulchellus Asterolecaniam  on  bass  wood. 

Chionaspis  pinifolise. 

Prosopophora  on  cottonwood. 

Aspidiotus  sp.  on  currant. 
Perissopterus  mexicanus Ceroplastes  sp. 

Pseudococcus  yuccte. 

Lecanium  hesperidaui. 
Aphelinus  mali Schizoneura  lanigera. 

Glyphina  eragrostidis. 

Aphis  brassier. 

Pemphigus  fraxinifolii. 

Aphis  monardte. 

Siphonophora  roste. 
Aphelinus  my tilaspidis Mytilaspis  pomorum. 

Chionaspis  pinifolue. 

Diaspis  carueli. 

Aspidiotus  perniciosus. 

Aphelinus  abnormis My tilaspis  pomorum. 

Aphelinus  diaspidis Diaspis  rosse. 

Mytilaspis  sp.  on  Dycaste. 

Aspidiotus  juglans-regiaB. 
Aphelinus  fuscipennis Aspidiotus  perniciosus. 

Aspidiotus  camel  1  he. 

Chionaspis  euonymi. 

Mytilaspis  gloverii. 

Mytilaspis  pomorum. 

Eucarsia  luteola Aleyrodes  sp. 

Enearsia  coquillettii Aleyrodes  sp.  on  Sonchus. 

Eucarsia  angelica Aleyrodes  sp.  on  willow. 

Aspidiotiphagus  citrinus Aspidiotus  aurantii  var.  citrinus. 

Aspidiotus  perniciosus. 

Aspidiotus  fiens. 
Coecophagos  lecanii Lecanium  quercitronis. 

Pulvinaria  innumerabilis. 

Lecanium  pruinosum. 
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Parasite.  Host. 

Coccophagus  lecanii Lecanium  persic®. 

Lecanium  on  plum. 

Pseudococcus  aceris. 

Lecanium  hesperidum. 

Coccophagus  fraternus Lecanium  persica?. 

Coccophagus  cognatus Lecanium  hesperidum. 

Lecanium  sp.  od  plum. 

Lecanium  persicie. 
Coccophagus  immaculatus  ...Eriococcus  azalea;. 

Coccophagus  flavifrons Lecanium  sp.  on  Pinus  australis. 

Coccophagus  flavoscutellum.. Lecanium  hesperidum. 

Lecanium  spp.  from  California. 

Dactylopius  destructor. 

Lecanium  tulipiferse. 

Pnlvinaria  on  plum. 

Pnlvinaria  on  Sullengia. 

Pulvinaria  innumerabilis. 

Lecanium  on  plum. 

Lecanium  sp.  on  Adenostoma. 

Lecanium  sp.  on  Arctostaphylos. 

Coccophagus  californicus Icerya  purchasi. 

Coccophagus  lunulatus Aspidiotus  anrantii. 

Coccophagus  scutatus Kermes  sp.  on  Quercus  agrifolia. 

Coccophagus  ochraceus Lecanium  sp.  on  Adenostoma'  fasciculatum. 

Prospalta  murtfeldtii Aspidiotus  uvae. 

Aspidiotus  sp.  on  cherry. 

Aspidiotus  sp.  on  currant. 
Prospalta  anrantii Aspidiotus  aurantii  var.  citrinus. 

Aspidiotus  ancylus. 

Aspidiotus  pini. 

Aspidiotus  juglans-regim. 

Mytitaspis  citricola. 

Mytilaspis  albus  var.  concolor. 

Mytilaspis  eucalypti. 

Lecanium  persicie. 

Chionaspis  sp.  on  undetermined  food  plant. 
Ablerus  clisiocampsp Chionaspis  furfurus. 

Aspidiotus  sp.  on  pear  and  apple. 
PhyscuB  varicornis Aspidiotus  ancylus. 

Chionaspis  quercus. 

Chionaspis  americana  Johnson  MS. 

LIST  OF  HOSTS  AND  PARASITES. 

Family  Aphidid^e. 
Hosts.  Parasites. 

Aphis  brassiere Aphelinus  mali. 

Aphis  monardw Aphelinus  mali. 

Siphonophora  tossb Aphelinus  mali. 

Glyphina  eragrostidis Aphelinus  mali. 

Pemphigus  fraxinifolii Aphelinus  mali. 

Schizoneura  lanigera Aphelinus  mali. 

Family  Coccid*:. 

Aspidiotus  ancylus Prospalta  anrantii. 

Physcus  varicornis. 
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Hosts.  Parasites. 

Aspidiotus  aurantii,  var.  citrinua Aapidiotiphagus  oitrinus. 

Coccophagus  lunulatus. 

Prospalta  aurantii  r 

Aspidiotus  pini Prospalta  aurantii. 

Aspidiotus  ficus Aspidiotiphagus  citrinas. 

Aspidiotus  perniciosus Aphelions  fuscipennis. 

Aphelinus  my  til  asp  id  is. 

Aspidiotiphagns  citrinua. 

Aspidiotns  nvsB Prospalta  murtfeldtii. 

Aapidiotns  camellias Aphelinus  fuscipennis. 

Aspidiotus  juglans-regiw Aphelinus  diaspidis. 

Prospalta  aurantii. 

Aspidiotns  sp.  on  Sonchus Encarsia  coquillettii. 

Aspidiotns  sp.  on  cherry Prospalta  murtfeldtii. 

Aspidiotns  sp.  on  currant Prospalta  murtfeldtii. 

Perissopterus  pulchellus. 

Aspidiotus  sp.  on  pear  and  apple Abler  us  clisiocampw. 

Diaspis  caroeli Aphelinus  my tilaspidis. 

Diaspisrosse Aphelinus  diaspidis. 

Mytilaspis  albus  var.  concolor Prospalta  aurantii. 

Mytilaspis  citricola Prospalta  aurantii. 

Mytilaspis  eucalypti Prospalta  aurantii. 

Mytilaspis  gloverii Aphelinus  fuscipennis. 

Mytilaspis  pomorum Aphelinus  my  tilaspidis. 

Aphelinus  abnormis. 

Aphelinus  fuscipennis. 

Mytilaspis  on  Dycaste  sp Aphelinus  diaspidis. 

Ch  ion  asp  is  enonymi Aphelinus  fuscipennis. 

Chionaspis  fhrfurus Ablerus  clisiocampro. 

Chionaspis  pinifolite Perissopterus  pulchellus. 

Aphelinus  my  tilaspidis. 

Chionaspis  qnercns Physcus  varicornis. 

Chionaspis  americanus Physcus  varicornis. 

Lecaninm  hesperidnm Perissopterus  mexicanus. 

Coccophagus  lecanii. 

Coccophagus  cognatus. 

Coccophagus  flavoscutellum. 
Leeanium  persicte Coccophagus  lecanii. 

Coccophagus  fraternus. 

Coccophagus  cognatus. 

Prospalta  aurantii. 

Lecaninm  pruinoeum Coccophagus  lecanii. 

Lecaninm  quercitronis Coccophagus  lecanii. 

Lecaninm  tulipifene Coccophagus  flavoscutellum. 

Lecaninm  sp.  on  Arctostaphy los Coccophagus  flavoscutellum. 

Lecaninm  sp.  on  Adenostoma Coccophagus  flavoscutellum. 

Lecaninm  sp.  on  Adenostoma  fascicnlatum Coccophagus  ochraceus. 

Lecaninm  sp.  on  plum Coccophagus  cognatus. 

Lecaninm  sp.  on  Pin  us  australis Coccophagus  flavifrons. 

Lecaninm  spp.  from  California Coccophagus  flavoscutellum. 

Asterolecanium  on  basswood Perissopterus  pulchellus. 

Pulvinaria  innumerabilis Coccophagus  lecanii. 

Coccophagus  flavoscutellum. 
Pulvinaria  sp.  on  ftullengia Coccophagus  flavoscutellum. 
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Hosts.  Parasites. 

Pulvinaria  sp.  on  plum Coccophagus  flavoscutellum. 

Pseadococcus  aceris Coccophagus  lecanii. 

Pseudococcus  yucc® Pcrissopterus  mexicanus. 

Prosopophora  on  cotton  wood Perissopterus  pulchellus. 

Eriococcus  azaleso Coccophagus  immaculatus. 

Ceroplastes  sp Perissopterus  mexicanus. 

Dactylopius  destructor Coccophagus  flavoscutellum. 

Icerya  purchasi Coccophagus  californicus. 

Kerines  sp.  on  Quercus  agrifolia Coccophagus  scutatus. 

Family  Alkyropid.k. 

Aleyrodes  corni Eretmoccrus  corni. 

Aleyrodes  on  Iris Pteroptrix  flavimedia. 

Fuchsia , Pteroptrix  flavimedia. 

Sonchus Pteroptrix  flavimedia. 

Willow Pteroptrix  flavimedia. 

Sambucus Pteroptrix  flavimedia. 

Aquilegia Pteroptrix  flavimedia. 

Quercus  agrifolia Eretmocerus  californicus. 

Willow Encarsia  angelica. 

Aleyrodes  sp Encarsia  luteola. 

ANALYSIS  OF  THE  GENERA. 

Tarsi  4-jointed. 

Male  antenna)  3-jointed ;  female  ante  una?  5-jointed Eretmocerus 

Antennte  of  both  sexes  8-jointed rteroptrix 

Tarsi  5-jointed. 

Anterior  wings  with  a  hairless  line  extending  obliquely  and  transversely  to  base 
of  wing. 

Three  antennal  joints  before  the  club  of  equal  length Mctidia 

Three  antennal  joints  before  the  club  of  unequal  length. 

Ovipositor  exserted  to  from  one-fifth  to  one-third  length  of  abdomen. 

Notal  sclerites  normal,  wings  hyaline Centrodora 

Mesopostscutellum  acutely  triangular;  forewings  with  an  irregular 

pattern  of  rather  broad  dark  lines Perissopterus 

Ovipositor  not  at  all,  or  but  slightly  exserted Aphelinus 

Anterior  wings  without  oblique  transverse  hairless  line. 

Male  antenme  4-jointed  (one  ring  joint) ;  female  antenna'  6Jointed  (3  ring 

joints) Plastocharis 

Anteunse  of  both  sexes  8-jointed. 

Club  apparently  2-jointed Encarsia 

Club  3-jointed. 

Stigmal  vein  lacking ;  wings  with  very  long  fringe  . .  Aspidiotiphagvs 
Stiginal  vein  present;  marginal  cilia  short. 

Marginal  vein  as  long  as  or  longer  thansubmarginal . .  Coccophagus 

Marginal  vein  much  shorter  than  submarginal Prospalta 

Antennte  7-jointed. 

Club  composed  of  but  one  joint;  ovipositor  extruded  to  half  length  of 

abdomen Ablerus 

Club  2-jointed ;  ovipositor  scarcely  extruded Physms 
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Genus  ERETMOCERUS  Haldeman. 

Eretmocerua  Hald.,  Amer.  Journ.  Science,  vol.  ix,  pp.  110,  111,  May,  1850. 

This  genus,  which  Haldeman  did  not  place,  was  put  by  Cresson,  in 
his  Synopsis,  in  the  Mymarinae,  which  subfamily  was  located  with  the 
Proctotrypidae.  The  reason  for  this  placing  was  probably  the  fact  that 
Haldeman  placed  the  genus  AmituSj  described  immediately  before  Eret- 
mocerus,  in  the  Mymarinae.  Mr.  Ashmead,  in  his  monograph  of  the 
Proctotrypidae,  places  Amitm  in  the  proctotrypid  subfamily  Platygas- 
terinse,  and  in  making  the  necessary  studies  upon  this  genus,  recognized 
the  aphelinine  affinities  of  Eretmocerw,  the  antennae  figured  by  Halde- 
man resembling  very  considerably  the  antennae  of  the  genus  Plosto- 
charts  Fcerster.  In  studying  a  series  of  parasites  reared  by  Mr. 
Coquillett  in  California  from  Aleyrodss^  I  have  been  delighted  to  recog- 


Fio.  l.—Eretmoceru*  califomicua  Howard:  female,  showiuff  side  view  of  genitalia  below— greatly 

enlarged  (original). 

nize  a  form  which  belongs,  with  little  doubt,  to  Eretmocerus.  Halde- 
man described  the  genus  only  from  two  mutilated  specimens  reared 
from  Aleyrodes  corni,  and  which  he  states  were  "  imperfectly  examined." 
Among  Mr.  Coquillett's  specimens  were  fortunately  many  males,  so 
that  I  am  able  to  redescribe  the  genus  in  full.  The  differences  between 
the  form  which  I  have  studied  and  Haldeman's  description  are  as 
follows : 

Haldeman  states  that  the  tarsi  are  "  apparently  pentamerous,"  eyes 
hairy,  and  antennal  club  oar-shaped  (whence  the  generic  name). 

In  the  form  which  I  have  studied,  the  tarsi  are  4-jointed  (a  discrep- 
ancy owing,  no  doubt,  to  the  fact  that  I  have  been  able  to  see  them 
clearly  under  a  high  power),  the  eyes  are  not  hairy,  and  the  antennal 
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club  is  subellipsoidal.  The  two  latter  differences,  then,  are  specific 
simply,  and  the  first  is  apparently  founded  upon  imperfect  observa- 
tion on  the  part  of  Haldeman. 

The  generic  characters  are  plainly  brought  out  in  the  figures. 
Especial  attention  is  drawn  to  the  fact  that  the  marginal  vein  is  about 
equal  to  the  stigmal  in  length.  The  apical  cilia  of  the  forewings  are 
short;  the  lower  border  of  the  mesoscutar  parapsides  is  strongly 
curved,  the  male  genitalia  are,  in  most  specimens,  strongly  exserted, 
and  the  penis  is  not  perceptibly  notched.  The  female  genitalia  are  not 
produced  beyond  the  tip  of  the  abdomen.  The  male  antennae  are 
3-jointed,  lacking  all  trace  of  the  two  ring  joints  seen  in  the  female. 
The  club  is  very  long,  twice  as  long  as  that  of  the  female,  subcylin- 
drical,  rounded  at  tip,  and  furnished  with  many  long  sensory  spots. 
The  mandibles  are  3-dentate. 

ANALYSIS  OF  THK   SPKCIK8  OF  KRETMOCEKUS. 

Eyes  hairy,  antennal  club  of  female  oar  shaped oorni 

Eyes  naked,  antennal  club  of  female  ellipsoidal caUfornuma 

Eretmocerus  corni  Haldeman  (fig.  2). 

Eretmocerus  corni  Haldeman.     American  Journal  of  Science,  vol.  ix,  pp.  110, 
111,  May,  1850. 

Haldeman's  original  description  included  both  generic  and  specific 
characters  confused  together.  The  species  has  not  been  found  since, 
and  we  can  only  quote  his  words : 

"Two  mutilated  specimens  of  another  species  of  parasite  were  raised 
with  the  preceding  and  imperfectly  examined.  The  color  is  pale  fla- 
vous;  the  wings  have  a  subcostal  nerve  not  quite  straight,  ending  in 

^ -^^^  a  short  stigmal  branch  about  the  middle, 

/^^ — "  ^O^cr^--^  the  wings  in  all  other  respects  as  in  Ami- 
^^  tus;  feet  slender  and  apparently  pentam- 

"il^^i5rSS-*S«»»-;  *»  black,  covered  with  numerous 
drawn  from  Haldeman).  short  erect  bristles  y  more  distinct  than  in 

Chelonus;  head,  thorax,  and  abdomen  closely  united,  thorax  large, 
abdomen  with  sides  parallel  and  the  apex  obtusely  rounded;  in  one 
specimen  (  £  ? )  the  abdomen  seems  but  half  the  width  of  the  thorax, 
and  in  the  other  its  sides  form  straight  lines  with  it;  antennae  (see 
annexed  figure)  5-articuiate,  shorter  than  the  body,  scapus  narrowed 
toward  its  apex,  second  articulation  obconic,  third  and  fourth  very 
short,  fifth  oar-shaped  (whence  the  generic  name),  longer  than  all  the 
preceding  united,  widened  toward  the  apex,  which  is  obtusely  rounded. 
It  may  possibly  be  parasitic  in  the  larva  of  the  Amitus  described  above, 
as  it  is  somewhat  less  in  size.  I  propose  to  name  the  genus  Eretmo- 
cerus, and  the  species  E.  corni." 

Eretmocerus  californicus  n.  sp.  (figs.  1  and  3). 

Female  {fig.  1). — Length,  0.8  mm.;  expanse,  1.5  mm.;  greatest  width 
of  fore-wing,  0.23  mm.    Antennal  scape  short,  inserted  just  above 
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border  of  month.  Flagelluin  a  little  longer  than  width  of  head.  Pedicel 
large,  triangular,  followed  by  two  ring  joints  and  a  long,  stout,  ellip- 
soidal club.  General  color  uniform  pale  yellow;  eyes  black;  ocelli  coral 
red ;  wing  veins  nearly  hyaline.  Ovipositor  scarcely  visible  from  above. 
Male  {fig.  3). — Differs  from  female  mainly  in  structure  of  antenme. 
Scape  subjointed,  ring  joints  are  absent,  and  club  is  very  long  and  as 
stout  as  pedicel.  Club  is  flexible  and  is  usually  bent  downward,  the 
bend  occurring  a  little  below  the  middle;  it  is  a  little  longer  than  head 
and  thorax  together.  The  genitalia  are  strongly  exserted,  the  intromit- 
tent  organ  pointed  at  tip,  and  resembling  an  ovipositor. 


Fig.  3.—Eretmoeertu  ealifornicut  Howard:  male,  showing  genitalia  below,  wing  venation  and  front 
view  of  head  at  left— greatly  enlarged  (original). 

Described  from  many  male  and  female  specimens  reared  in  June  and 
October  from  an  undescribed  Aleyrodes  on  Quercus  agrifolia  at  Los 
Angeles,  CaL,  by  Mr.  D.  W.  Coquillett. 


Genus  PTEROPTRIX  Westwood. 

Pteroptrix  Westwood.    Lond.  and  Edinb.  Phil.  Mag.,  vol.  m,  1833,  pp.  333,  334. 

It  is  a  pleasure  to  restore  Westwood's  Pteroptrix  to  the  group  with 
which  he  originally  considered  it  to  be  affiliated.  In  his  original 
description  his  opening  statement  is  that  it  is  near  Agonioneurus 
(Aphelinus).  The  4-jointed  tarsi  of  this  insect  have,  however,  misled 
other  writers.  Foerster,  largely  on  this  account,  placed  it  in  the 
Tetrasticbinae.  but  showed  that  it  differed  from  the  majority  of  these 
forms  in  the  lack  of  the  furrows  of  the  scutellum,  and  suggested  its 
191— No.  1 2 
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affinity  with  the  Trichogramrainae.  He  seems,  however,  to  have  had 
another  and  true  tetrastichine  form  before  him  which  he  considered 
identical  with  Pteroptrix.  In  his  Nachtrag  he  changes  the  name 
Pteroptrix  (which,  by  the  way,  he  spells  Pterothrix,  as  amended  by 
Nees)  to  Gyrolasia,  on  account  of  the  preoccupation  of  the  former  name 
by  a  genus  of  composite  plants.  On  account  of  the  probability  that  he 
had  before  him  a  true  tetrastichine,  we  can  retain  the  genus  Gyrolwia 
in  the  Tetrastichinae,  and  since  we  have  what  is,  with  little  doubt, 
Westwood's  form,  which,  upon  close  study,  proves  to  be  an  aphelinine 
in  spite  of  its  4-jointed  tarsi,  Westwood's  original  name  maybe  revived 
under  its  original  form,  Foerster's  reasons  for  changing  the  name  being 
insufficient.  The  doctrine  that  "once  a  synonym  always  a  synonym" 
will  hardly  hold  here,  if  we  are  correct  in  our  supposition  that  Foerster 

had  a  different  form 
before  him. 

The  main  characters 
by  which  the  genus 
may  be  distinguished 
are  as  follows: 

Antennae  8-jointed, 
pedicel  broad  and 
very  short,  joints  1 
and  2  of  flagellum 
very  short  and  nar- 
row, as  in  Aphelinus, 
third,  fourth,fifth,  and 
sixth  joints  forming 
the  club,  third  some- 
times distinct  from 
the  club.  Mesoscutar 
parapsides  short,  reaching  only  to  teguhe;  scutellum  transversely 
elliptical;  marginal  vein  of  forewings  long,  much  longer  than  stigmal. 
Wings  with  rather  long  marginal  cilia.  Abdomen  rounded,  perfectly 
sessile;  middle  tibial  spurs  short ;  tarsi  4-jointed ;  first,  second,  and  third 
joints  subequal  in  length,  fourth  joint  considerably  longer.  This  last 
is  an  unusual  character  and  would  indicate  the  possible  coalescence  of 
the  normal  fourth  and  fifth  joints. 


Fin.  4. — Pteroptrix Jlavinudia  (Howard):  male;  female  genitalia  at 
right,  enlarged  middle  tarsus  at  left,  antenna  above—  greatly 
enlarged  (original). 


Pteroptrix  flavimedia  (Howard)  (fig.  4). 

Gyrolasia  flavimedia   Howard.      Report  of  the    Entomologist,  Annual   Report 
Department  Agriculture,  1880,  p.  369,  PI.  XXIV,  fig.  5. 

Male  and  female. — Length,  0.7  mm.;  expanse,  1.9  mm.;  greatest 
width  of  fore  wing,  0.32  mm.  Antennae  short,  sparsely  covered  with 
short  hairs;  scape  slender;  pedicel  broader,  twice  as  long  as  broad; 
funicle  3-joiuted,  joint  1  very  minute  (a  true  ring  joint),  joint  2  nar- 
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rower  than  pedicel,  broader  than  long,  considerably  larger  than  joint  1. 
Joint  3  longer  than  1  and  2  together  and  broader  than  long.  Club  very 
broad  at  base,  3-jointed,  acuminate  at  tip,  broadest  portion  near  end  of 
first  joint.  Joint  3  longest,  joint  1  next,  joint  2  shortest.  Head  with 
sparse  but  very  noticeable  stout  hairs.  Eyes  naked.  General  color 
deep  black,  with  slight  metallic  reflections  on  dorsum  of  thorax.  Sec- 
ond abdominal  segment  yellow,  but  when  abdomen  is  bent  upward  or 
shrunken  this  color  is  hidden.  Antennal  scape  black;  remaining 
joints  yellowish  brown;  tarsi  yellowish;  last  joint  dark  brown  or  black. 
Femora  and  tibiae  dark  brown,  except  front  tibiae,  which  are  lighter. 
Entire  abdomen  sometimes  light  brown,  particularly  with  male,  the 
venter  being  lighter  than  dorsum.  Mouth-parts  honey  yellow  or  light 
brown,  with  a  honey-yellow  band  on  prosternum  at  insertion  of  front 
cox*.  Wing  veins  black,  very  distinct,  forewings  with  a  large  dusky 
patch  below  submarginal  vein. 

Described  from  many  male  and  female  specimens.  Types  were  reared 
in  this  office  from  specimens  of  Aleyrodes  collected  by  Professor  Corn- 
stock  on  Iris  at  Los  Angeles,  Cal.,  and  from  an  Aleyrodes  on  Fuchsia 
collected  in  the  same  locality  by  Alex.  Craw  in  1879.  A  large  series  of 
the  same  species  was  also  bred  by  Mr.  Coquillett  eight  years  later  at 
Los  Angeles,  Cal.,  from  the  same  Aleyrodes  on  Fuchsia  (October  4); 
from  an  Aleyrodes  on  Sonchus  (September  16-21);  and  from  auother 
species  of  the  same  genus  on  willow  (September  17),  as  well  as  from 
an  Aleyrodes  on  Sambucus  (October  21).  Another  series  of  nine  speci- 
mens was  reared  by  Mr.  T.  I).  A.  Cockerell  from  Aleyrodes  on  Aquilegia 
at  Las  Cruces,  N.  Mex.,  November  20, 1894;  and  a  single  male  of  what 
maybe  the  same  species  was  also  reared  by  Mr.  Cockerell  from  an  Aley- 
rodes at  Kingston,  Jamaica. 

Genus  MESIDIA  Foerster. 

Mcsidia  Foerster.     Hymenopterologische  Stndien,  Heft,  n,  p.  30,  1856. 

This  genus  is  unknown  to  me.  A  very  brief  characterization,  how- 
ever, which  Foerster  gives  distinguishes  it  well  from  all  other  genera. 
The  forewings  have  the  oblique  hairless  line,  and  the  three  joints  before 
the  club  of  the  antennse  are  of  equal  length.  It  is  said  to  be  inter- 
mediate in  its  characters  between  Coccophagus  and  Aphelinus. 

Genus  CENTBODORA  Foerster. 

Centrodora  Foerster.     Kleine  Monographien,  1878,  pp.  66, 67. 

This  genus  is  also  unknown  to  me.  The  head  is  as  broad  as  the 
thorax,  the  antennje  6-jointed,  scape  of  male  broad;  with  the  female 
the  pedicel  is  of  the  usual  form,  with  two  ring  joints  following,  of  which 
the  first  is  smaller  than  the  second.  The  third  funicle  joint  is  some- 
what longer  than  the  pedicel,  and  the  fourth  is  very  long,  but  not  as 
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long  as  the  others  together.  The  parapsidal  sutures  of  the  mesoscu- 
tellum  are  plain;  the  mesoscutellum  and  the  mesoscutum  are  large,  the 
abdomen  is  as  long  as  the  head  and  thorax,  and  the  ovipositor  extrudes 
about  one- third  the  length  of  the  abdomen;  the  middle  tibia  with  a 
long  spur,  the  front  femora  of  the  male  strongly  thickened.  The  wings 
are  longer  than  the  abdomen.,  and  narrow.  The  marginal  vein  is  as 
long  as  the  submarginal  and  reaches  the  middle  of  the  wings.  The 
stigmal  is  short;  the  hind- wings  only  have  long  apical  cilia. 


PERISSOPTERUS  new  genus. 

Type:  Aphelinus pulcluUus  How. — Ann.  Rept.  Dept.  Agr.,  1880, p.  356. 

Antennae  apparently  6-jointed,  inserted  below  middle  of  face;  scape 
not  long,  swollen  toward  tip;  pedicel  one- third  length  of  scape;  funicle 
joints  1  and  2  very  small,  almost  like  ring  joints;  funicle  joint  3  as  long 
as  pedicel,  broadening  toward  tip  and  forming  with  club  a  broad-ovate 
mass;   club  undivided,  about  twice  as  long  as  funicle  joint  3.    Face 
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Fio.  5. — WingR  of  reruioptenut :  a,  pulchellus;  6,  mexicantu— greatly  enlarged  (original). 

excavated,  vertex  wide,  ocelli  at  angles  of  nearly  right-angled  triangle. 
Mesoscutar  parapsides  narrow,  very  oblique;  mesoscutellum  broad, 
rounded  at  tip;  mesopostscutellum  and  metascutum  plainly  divided 
transversely  into  three  sclerites,  the  central  one  of  each  triangular,  its 
rather  sharp  point  directed  posteriorly.  Forewings  with  a  narrow, 
oblique,  hairless  streak,  and  ornamented  with  an  irregular  pattern  of 
rather  broad,  dark  lines,  composed  of  stout  black  cilia  with  granular 
dark  dots  between ;  the  cells  and  spaces  between  these  dark  lines  sil- 
very white  and  bearing  smaller  and  more  delicate  white  discal  cilia; 
submarginal  and  marginal  veins  subequal  in  length ;  stigmal  given  off 
at  about  half  the  wing  length,  very  short  and  stout;  marginal  cilia  mod- 
erate. Hind  wings  rather  broad,  rounded  at  tip,  hyaline.  Abdomen 
very  concave  above  in  dry  specimens,  perfectly  sessile,  rounded  at  tip; 
ovipositor  extruded  for  about  one-fifth  length  of  abdomen. 

This  remarkable  and  handsome  genus  approaches  Aphelinus  in  the 
structure  of  its  antennas  and  Centrodora  in  its  extruded  ovipositor. 
Its  middle  tibial  spur  is  stronger  than  is  common  among  the  Apheli- 
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ninae,  and  its  extraordinary  wing  markings,  as  well  as  the  peculiar  for- 
mation of  the  notal  sclerites  behind  the  niesoscutellum  distinguish  it 
widely  from  hitherto  described  genera.  The  type  described  by  the 
writer  as  Aphelinus  pulchellus  in  the  Annual  report  of  the  Department 
of  Agriculture  for  1880  is  known  from  a  single  female  specimen  only, 
which  was  reared  from  a  common  Asterolecanium  on  linden  iii  the  Dis- 
trict of  Columbia.  Upon  this  single  specimen  I  did  not  care  to  erect 
a  new  genus.  Kecently,  however,  several  specimens  of  an  allied  though 
congeneric  species  have  been  reared  from  Coccidre  sent  in  by  Mr.  O.  II. 
Tyler  Townsend  from  Guadalajara,  Mexico.  One  specimen  he  reared 
himself  some  three  years  ago  from  a  Ceroplastes,  another  specimen  we 
have  reared  from  Pseudococcus  yucece  collected  by  Mr.  Townsend  on 
Pelargonium  at  Aguas  Calientes,  Mexico,  and  three  other  specimens 
have  been  reared  from  specimens  of  Lecanium  hesperidum  collected  by 
Mr.  Townsend  on  lime  at  San  Luis,  Mexico. 

ANALYSIS   OF   THK   SPECIES   OF   PERIS80PTERU8. 

General  color  white,  tinged  in  spots  with  dark,  reddish  orange,  dotted  with 
black pulchellus 

General  color  light  orange-yellow,  dotted  with  black,  no  admixture  of  reddish  or 

white mexicanus 

(The  specific  differences  between  the  two  species  in  the  wings,  as  shown  in  the 

figure,  will  enable  the  readiest  recognition  of  the  species.) 

Peiiflsopteroft  pulchellus  (Howard)  (figs.  5  a  and  6). 

Aphelinus  pulchellus  Howard.     Report  of   the  Entomologist,   Annual  Report 
Dept.  Agric.     1880,  p.  356. 

Female. — Length,  1  mm.;  expanse,  2.2  mm.;  greatest  widtli  of  fore- 
wings,  0.41  mm.  (For  some  unexplained  reason  the  measurements 
given  in  the  original  description  are  erroneous.  Those  just  given  were 
taken  recently  from  the  type.)  Head  and  thorax  quite  uniformly  but 
finely  punctate;  mesoscutellum  more  coarsely  than  other  parts.  Head 
and  thorax  white,  tinged  in  spots  with  orange,  except  at  sides  of  nieta- 
thorax,  which  are  blackish;  propleura  white;  mesopleura  blackish; 
me8osternum  brown;  eyes  bluish  white;  antennal  scape  white,  with  a 
longitudinal  narrow  black  stripe  below ;  pedicel  white,  with  a  black 
stripe  below,  dark  brown  at  base  above.  Joints  1  and  2  of  funicle 
dark  brown;  joint  3  white,  with  a  dark  brown  patch  at  base  and  above. 
Club  with  basal  two-thirds  dark  brown,  yellow  at  tip;  two  large  brown 
spots  on  lower  side  of  cheeks;  face  and  vertex  white;  hairs  on  vertex 
brown,  ocelli  reddish.  All  legs  white ;  femora  spotted  with  black,  tibiso 
banded  with  black.  Hind  coxre  dusky,  middle  and  fore  coxte  white; 
each  tibia  with  three  equidistant  black  bands.  First,  second,  and 
fifth  tarsal  joints  black;  third  and  fourth  yellowish;  middle  tibial  spur 
jet  black.  Abdomen  yellowish,  brown  above,  darker  in  middle,  some- 
times black;  sides  white,  with  irregular  subcircular  black  markings; 
ovipositor  black;  wings  hyaline,  with  an  irregular  pattern  of  open  net- 
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work  in  fuscous;  cilia  upon  fuscous  portion  very  strong  and  black,  on 
the  remainder  small  and  white.  The  pattern  of  the  network  of  the  type 
specimen  is  shown  in  fig.  5  a,  but  it  varies  considerably,  as  is  shown 
by  recently  reared  additional  specimens.  The  clear  oblique  line  is 
narrow  and  perfectly  straight;  the  hind- wings  entirely  hyaline. 

Male. — Smaller  than  the  female,  which  it  otherwise  closely  resem- 
bles. The  general  color  is  darker  and  the  black  markings  are  broader. 
The  penis  is  long;  the  abdomen  of  one  specimen  is  entirely  black  above 
and  of  another  yellowish,  with  black  transverse  bands  at  joints. 

Originally  described  from  one  female  specimen  reared  from  Prosopo- 
phora  on  linden  in  the  District  of  Columbia  in  1879.  Four  additional 
specimens,  two  females  and  two  males,  were  reared  in  April,  1895,  from 
the  same  host  insect.  Other  specimens  have  been  reared  from  Chion- 
aspis  pinifolii  received  from  Providence,  K.  I.,  and  from  a  Prosopophora 


Flo.  6.— PerUtopUru*  pulchelluM,  new  species,  female;  ventral  view  at  left,  dorsal  view  at  right 
(wings  removed)— greatly  enlarged  (original). 

on  cottonwood  from  East  Atchison,  Mo.,  sent  in  by  Mr.  W.  S.  Connor, 
while  *a  single  specimen  has  been  reared  by  Mr.  W.  G.  Johnson,  at 
Champaign,  111.,  from  a  species  of  Aspidiotus  on  currant,  and  is  now  in 
the  collection  of  the  Illinois  State  Laboratory  of  Natural  History.  All 
the  specimens  vary  somewhat  in  wing  markings,  but  the  general  pat- 
tern remains  the  same  as  that  shown  at  fig.  5  a. 

Perissopterus  mexicanus  n.  sp.  (fig.  i>  b). 

Female. — Length,  0.84  mm.;  expanse,  2.3  mm.;  greatest  breadth  of 
fore- wing,  0.41  mm.  Head  and  thorax  closely  and  finely  punctate ;  eyes 
smooth ;  dorsal  surface  of  abdomen  faintly  shagreened;  wing  markings 
of  type  shown  in  figure.  General  color  light  orange-yellow,  without  the 
strong  reddish  hue  and  admixture  of  white  seen  in  pulchellus.  Prono- 
tum,  tegula?,  postscutelluui,  metascutum,  under  side  of  abdomen  and 
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pleura,  whitish;  mouth-parts  also  whitish.  Autennal  scape  silvery 
white,  with  two  oblique  black  stripes  below.  Pedicel  black  at  base,  the 
black  extending  farther  forward  on  the  upper  side;  otherwise  silvery 
white.  King  joints  black,  third  funicle  joint  concolorous  with  pedicel; 
club  black  at  base  and  tip,  with  an  orauge  stripe  around  the  middle. 
All  legs  white,  all  femora  with  four  black  bands,  all  tibia)  with  three 
black  bands,  tibial  spurs  black.  First  and  second  dorsal  segments  of 
abdomen  blackish,  third  and  fourth  yellow,  fifth  black.  Mesoscutum 
and  scutellum  with  many  black  dots;  those  on  the  scutellum  number 
eight,  arranged  in  two  transverse  rows;  those  in  the  anterior  row  far 
apart,  and  those  in  the  posterior  row  close  together.  The  two  interior 
spots  in  the  first  row  and  the  two  outer  spots  in  the  second  row  are 
piliferous.     Dorsum  of  abdomen  black ;  ovipositor  black. 

Male. — Closely  resembles  female,  differing  only  in  the  genitalia  and 
the  smaller  size. 

Described  from  three  females  and  two  males  reared  from  Lecanium 
hesperidum,  Pseudococcus  yucca;,  and  Ceroplastes  sp.  Guadalajara, 
Mexico:  C.  H.  Tyler  Townsend. 

Genus  APHELINUS  Dalman. 


Flo.  7. — Aphelinus  dianrpidit  Howard— greatly  enlarged  (from  Insect  Life). 


Aphelinus  Dalman.     Sv.  Akad.  Handl.,  1820,  181. 
Agonioneurus  West  wood.     Mag.  Nat.  Hist.,  vol.  vi,  1833. 
Myina  Nees.     Hymenopterorum  Ichnenmonibus  Affinium,  1834. 
Aphelinus  Walker  (in  part).     Monographia  Chalciditum,  London,  1839. 
Cocoobius  Ratzeburg  (in  part).     Iohnoumonen  der  Forst-Iusekten,  vol.  in,  195, 

1862. 
Eriophilus  Haldeman.     Proc.  Boat.  Soc.  Xat.  Hist.,  vol.  vi,  402,  1860. 

In  this  old  and  well-known  genus  the  oblique  hairless  line  of  the 
front  wings  is  very  distinct.  The  ovipositor  is  very  slightly  extruded, 
or  is  entirely  hidden.  The  fringed  apical  cilia  of  the  fore- wings  is  very 
short;  the  body  is  robust,  eyes  naked  in  the  yellow  species  and  hairy 
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in  the  black  species.  The  posterior  border  of  the  mesoscutellum  is 
rounded  and  the  anterior  border  is  bounded  by  three  straight  lines. 
The  antennae  are  6-jointed,  scape  long  and  slender,  pedicel  normal,  joints 
1  and  2  of  the  funicle  very  short,  joint  3  about  as  long  as  or  a  little 
longer  than  the  pedicel,  club  compact,  not  jointed,  subellipsoidal. 
The  middle  tibial  spur  is  very  pronounced,  inesoscutar  parapsides  rather 
small,  marginal  vein  very  long,  longer  than  submarginal;  stigmal  and 
postmarginal  short. 

ANALY8IS   OF   THE  SPECIE8  OF  APHBLINU8. 

Eyes  hairy ;  general  color  black ;  pedicel  twice  as  long  as  thick. 

Head  jet  black malt 

Head  bright  orange .flaviceps 

Eyes  naked ;  general  color  yellow ;  pedicel  one  and  one-half  times  as  long  as  thick. 

Club  twice  as  long  as  penultimate  joint mytilaspidis 

Club  thrice  as  long  as  penultimate  joint. 

Scutellum  pointed  at  base abnormi* 

Scntellum  normal. 

Forewings  with  only  a  faint  cloud  beneath  stigma diaspidis 

Forewings  with  a  distinct  fuscous  cloud  occupying  the  whole  discal  region 
and  accented  below  stigmal  and  at  its  proximal  border  .  .fu$cipenni* 

Aphelinus  mali  (Haldeman). 

Eriophilug  mali  Haldeman.    Proc.  Boston  Soc.  Nat.  Hist.,  vol.  vi,  p.  402, 1860. 
Aphelinus  mali  Howard.    Ann.  Rep.  Dept.  Agric,  1880,  p.  356. 
Bla8lothrix  rosce  Ashmead.    Trans.  Am.  En  torn.  Soc,  vol.  xiii,  p.  130, 1886. 

Female. — Length,  1.2  mm.;  expanse,  2.3  mm.;  greatest  width  of  fore- 
wing,  0.41  mm.  Pedicel  twice  as  long  as  thick ;  club  nearly  three  times 
as  long  as  penultimate  joint;  head  and  thorax  smooth,  shining;  meso- 
scutum  with  sparse,  irregularly  placed,  and  finepuuctures;  mesoscutel- 
lum very  faintly  shagreened;  abdomen  perfectly  smooth;  mesopleura 
at  tip  faintly  shagreened,  smooth  at  base;  hind  coxae  also  faintly  sha- 
greened; eyes  plainly  hairy;  vertex  with  rather  dense  black  pile; 
sparse  hairs  of  thorax  black;  abdomen  ovate,  as  wide  as  thorax,  con- 
cave above.  Discal  cilia  of  forewings  proximally  bordering  hairless 
streak  much  longer  and  stouter  than  those  on  distal  side  of  streak. 
Of  these  proximal  cilia  there  are  only  two  or  three  irregular  rows,  the 
remainder  of  base  of  wing  being  hairless,  except  immediately  below 
marginal  vein,  and  excepting  also  the  normal  bristles  arising  from  the 
submarginal.  General  color  black,  not  metallic;  base  of  abdomen,  and 
sometimes  apex,  yellow-brown;  antenme  honey  yellow.  Front  and 
middle  femora  and  middle  and  hind  tibiae,  dark  brown,  lighter  at 
extremities;  front  tibia}  slightly  dusky  at  base,  but  in  general  sordid 
yellow.  Hind  femora  pale  sordid  yellow;  all  tarsi  light:  wings  hya- 
line; submarginal  vein  dark  brown,  marginal  much  lighter. 

Male. — Similar  to  female,  slightly  smaller;  abdomen  acuminate. 
Proximal  cilia  bordering  hairless  streak  of  fore-wings,  consisting  of  a 
single  row  for  a  greater  part  of  the  wing  width. 
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Redescribed  from  thirty-one  male  and  female  specimens  reared  by 
the  writer  from  Schizoneura  lanigera,  at  Washington,  D.  C,  February  15 
and  September  20, 1879  (previously  reared  from  the  same  species  by 
Haldeman  in  Pennsylvania,  Walsh  in  Illinois,  and  Eiley  in  Missouri); 
by  F.  M.  Webster  from  Olyphina  eragrostidis,  at  La  Fayette,  Ind.,  Sep- 
tember 6-10, 1885;  by  the  same  observer  from  Aphis  brassicw,  on  tur- 
nip; by  T.  A.  Williams,  at  Lincoln,  Neb.,  from  Pemphigus  fraxinifolii, 
June  10,  1890;  and  by  the  same  observer  from  Aphis  monardce  at 
Ashland,  Nebr.,  May  24, 1890.  Mr.  Ashmead's  specimens,  which  he 
described  under  the  name  of  Blastothrix  rosce,  were  reared  from  Siphon- 
ophora  rosce  in  April,  1881,  at  Jacksonville,  Fla. 

Aphelinm  flaviceps  n.  sp. 

Male. — Belongs  to  the  same  group  as  A.  mali}  which  it  resembles  in 
the  proportions  of  the  antennal  joints  and  in  the  hairy  eyes.  It  is  a 
species  of  the  same  general  size,  and  differs  from  A.  mali  in  the  follow- 
ing particulars:  The  pile  of  the  head  is  much  less  conspicuous,  and  is 
yellowish  instead  of  black ;  the  mesoscutum  is  more  or  less  thickly  punc- 
tate, the  punctures  being  arranged  in  rows;  the  mesoscutellum  is  more 
coarsely,  though  still  finely,  shagreened ;  mesopleura  plainly  shagreened 
over  entire  surface,  not  smooth  on  basal  half;  hind  coxae  granulate. 
Entire  thorax  black ;  entire  head  uniform  orange-yellow,  except  occiput, 
which  has  a  dark  transverse  streak.  Abdomen  dark  in  the  middle 
above;  for  the  rest  concolorous  with  head.  All  legs  and  antennae  uni- 
form orange-yellow.  Wings  hyaline,  veins  light,  the  cilia  at  proximal 
border  of  hairless  streak  larger  than  those  at  apical  border  (more  than 
twice  as  long  and  much  stouter) ;  they  are  irregularly  placed,  and  on 
the  lower  half  of  the  wing  form  approximately  two  rows. 

Described  from  one  male  specimen  collected  in  the  Santa  Cruz  Moun- 
tains, California,  by  A.  Koebele,  in  May.  Probably  parasitic  on  some 
Aphidid. 

Apheliniu  mytalaipi4is  Le  Baron. 

Aphclinu*  mytilaspidis  Le  Baron.     American  Entomologist,  vol.  U  (1870),  p.  360. 

Female. — Length,  0.64  mm.;  expanse,  1.28  mm.;  greatest  width  of 
fore- wing,  0.22.  Eyes  naked;  pedicel  of  antennae  one  aud  a  half  times 
as  long  as  thick,  club  twice  as  long  as  penultimate  joint ;  thorax  smooth, 
impunctate;  abdomen  ovate,  as  wide  as  thorax.  Cilia  at  proximal 
border  of  hairless  streak  of  forewings  larger  than  those  at  apical  border, 
but  hardly  twice  as  long.  Tbere  are  at  least  seven  irregular  rows,  and 
they  extend  back  nearly  to  base  of  wing,  with  slight  interruption  at 
two- thirds  distance  from  tegula  to  hind  border  of  hairless  streak.  Gen- 
eral color  bright  lemon-yellow;  scape  of  pedicel  and  sometimes  funicle 
joints  1  aud  2  of  antennae  dusky;  eyes  blackish,  ocelli  carmine,  mandi- 
bles brown,  all  legs  yellow,  wing  veins  bright  yellow;  wings  perfectly 
hyaline. 
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Male. — Similar  to  female,  slightly  smaller;  antenual  club  somewhat 
truncate  at  tip. 

Described  from  many  male  and  female  specimens,  mostly  reared 
at  the  Department  of  Agriculture  in  1879  and  1880.  The  species  was 
reared  by  Le  Baron  from  Mytilaspis  pomorum  Boucbe,  in  Illinois;  by 
Riley  from  the  same  species  in  Missouri;  and  it  is  probably  the  species 
which  caused  the  round  holes  observed  in  this  scale  by  Dr.  Fitch  in 
New  York.  At  the  Department  of  Agriculture  it  has  been  reared  from 
Mytilaspis  pomorum  from  Illinois  and  the  District  of  Columbia ;  from 
Chionaspis  pinifolii  (District  of  Columbia),  and' from  the  same  species 
by  Riley  in  Missouri;  and  from  Diaspis  carueli  Targioni  on  juniper. 

Aphelinus  abnormis  Howard. 

Aphelinus  abnormis  Howard.  Ann.  Rep.  Dept.  Agnc,  1880,  p.  355. 
Female. — Length,  0.55  mm.;  expanse,  1.4  mm.;  greatest  width  of 
fore- wing,  0.23  mm.  General  proportions  as  with  A.  mytilaspidis^  from 
which  it  differs  only  in  the  following  respects :  The  scutellum  is  pointed 
anteriorly,  seemingly  entering  a  reentering  angle  on  the  base  of  meso- 
scutum;  antennal  club  three  times  as  long  as  penultimate  joint;  color, 
light  lemon-yellow,  lighter  than  the  preceding  species;  antennae  dusky; 
legs  with  yellowish  femora  and  dusky  tibiae  and  tarsi;  wings  perfectly 
clear;  veins  transparent. 

Described  from  one  female  specimen  reared  from  Mytilaspis  pomorum 
on  Salix  capreea,  District  of  Columbia.  No  other  specimen  of  this 
peculiar  form  has  ever  been  found.  There  is  a  possibility  that  it  may 
be  simply  a  dwarfed  and  distorted  specimen  of  A.  mytilmpidis. 

Aphelinus  diaspidis  Howard  (fig.  7). 

Aphelinus  diaspidis  Howard.     Ann.  Rep.  Dept.  Agric,  1880,  p.  355. 

Female. — Length,  0.78  mm.;  expanse,  1.9  mm.;  greatest  width  of 
fore- wing,  0.27  mm.  Differs  at  once  from  A.  abnormis  in  the  normal 
character  of  the  scutellum  and  from  A.  mytilaspidis  in  the  fact  that  the 
club  is  three  times  as  long  as  the  penultimate  joint,  instead  of  twice  as 
long.  It  further  differs  from  A.  mytilaspidis  in  the  following  particu- 
lars: The  entire  space  proximad  of  hairless  line  of  forewing  is  densely 
ciliated,  the  cilia  but  slightly  larger  than  those  distad  of  this  line.  At 
the  abrupt  upward  bend  of  the  submarginal  into  the  marginal  a  trian- 
gular clear  space  occurs,  the  distal  side  of  which  is  curved,  the  apex 
touching  the  beginning  of  the  marginal  vein.  The  forewings  have  a 
delicate  fuscous  patch  bending  outward  from  below  the  stigma  and 
covering  the  entire  disk  from  that  point  back  to  the  triangular  clear 
space.  The  incision  between  the  penultimate  joint  of  the  antennae  and 
the  club  is  not  well  marked,  joint  5  apparently  forming  part  of  the  club. 
Color  dull,  rather  dark  yellow ;  eyes  black,  ocelli  very  dark  red,  antennae 
dusky,  darker  at  tip;  a  narrow  dark  transverse  line  on  the  occiput 
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behind  the  eyes.    Femora  and  tibiae  fuscous;  tarsi  nearly  white;  wing 
veins  fuscous.    Abdominal  segments  1  to  5  each  with  a  dusky  trans- 
verse dorsal  band  interrupted  toward  the  middle;  abdomen  subovate, 
somewhat  truncate  at  tip;  ovipositor  slightly  exserted. 
Male. — Unknown . 

Described  from  twelve  female  specimens  reared  from  Dia*pis  rosw 
from  Fort  George,  Fla.,  and  the  same  species  collected  at  Santa  Bar- 
bara, Cal.,  and  from  the  same  species  collected  in  the  District  of  Colum- 
bia, All  specimens  were  reared  in  February.  Professor  Riley  reared 
nine  females  from  a  Mytilaspis  on  an  orchid,  an  undetermined  species  of 
I>ycaste  from  Japan,  received  February  6, 1874,  from  Mr.  George  Thur- 
ber,  of  The  American  Agriculturist. 

Aphelinus  foscipennis  Howard. 

Aphelinus  fuscipennis  Howard.     Annual  Rep.  Dept.  Agric,  1880,  p.  356. 

Female. — Length,  0.6  mm.;  expanse,  1.3  mm.;  greatest  width  of  for6- 
wing,  0.2  mm.  Closely  resembles  A.  diaspidis,  the  diiferences,  aside 
from  its  smaller  size  and  the  more  pronounced  infuscation  of  the  wing, 
being  purely  colorational.  General  color,  dull  honey  yellow;  antenn» 
fuscous,  almost  black  at  tip;  eyes  blackish ;  ocelli  dark  crimson;  a  dis- 
tinct transverse  black  band  on  the  occiput  behind  the  eyes;  the  scutel- 
lum  dusky  at  tip;  abdomen  with  five  dusky  lateral  transverse  bands; 
legs  and  wing  veins  honey  yellow;  fore-wings  with  an  indefinite  fus- 
cous patch  below  stigma  and  another  well-defined,  darker,  somewhat 
crescent-shaped  streak  near  the  base,  bounded  by  the  basal  clear  space. 

Male. — Closely  resembles  the  female,  but  is  slenderer  and  in  general 
darker  in  color. 

Described  from  many  female  specimens  and  comparatively  few  males, 
reared  from  Aspidiotus  pemiciosns  at  San  Jose,  Cal. ;  Los  Angeles,  Cal. ; 
San  Francisco,  Cal.;  New  Brunswick,  N".  J.,  and  Eiverside,  Md.;  from 
Chionaspis  euonymi  from  Fort  George,  Fla. ;  from  Mytilaspis  gloverii  in 
hothouses  in  the  District  of  Columbia,  and  from  Mytilaspis  pomorum  on 
horse-chestnut  in  the  District  of  Columbia.  Professor  Berlese  has 
reared  this  species  in  Italy  from  an  Aspidiotus  on  Acacia  longifolia. 

Genus  PLASTOCHARIS  Foerster. 

Plastockaris  Foerster.    Hymenopterologische  Studien,  Heft,  n,  145,  1856. 
Tryphasius  Foerster.     Loc.  cit.,  83. 

ThysanuH  Walker.      Ann.  Nat.  Hist.,  1839,  p.  234.      (Changed  by  Foerster  on 
account  of  preoccupation.) 

The  best  description  of  this  genus  is  given  by  Foerster  in  his  Kleine 
Monographien,  page  68.  It  is  not  known  to  occur  in  this  country. 
The  male  antenna*  have  one  ring  joint  and  a  very  long  flagellar  club. 
The  female  antenna*,  have  three  ring  joints  and  a  shorter  club.  The 
middle  tibia*  have  a  long  spur  and  the  tarsi  are  5-jointed.    The  base  of 
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the  wing  is  hairless,  and  the  oblique  line  is  therefore  lacking.  The 
fore  wings  on  their  last  third  have  a  very  long  fringe  of  hairs,  their 
length  not  equaling  the  wing  breadth.    Basal  half  of  forewing  browu- 


Pio.  8.— Plattocharit  ater  Walker:  female;  enlarged,  middle  tarsus  and  male  and  female  antenna)  at 
right— greatly  enlarged  (redrawn  from  Haliday  in  Walker's  notes). 

ish.    Hind-wings  with  very  long  marginal  cilia,  extending  around  upon 
the  fore  margin  nearly  to  the  vein ;  ovipositor  is  not  extruded  (fig.  8). 

Genus  ENCAR8IA  Foerster. 

Encarsia  Foerster,     Kleine  Monographien,  1878,  pp.  65,  66. 
The  characters  briefly  given  by  Foerster  include  the  following: 
Head  not  so  broad  as  the  thorax;  side  of  the  ocelli  about  as  far  from 
the  middle  of  the  ocellus  as  from  the  border  of  the  compound  eyes. 
Antenna)  8-jointed,  flagellar  joints  of  equal  length  and  cylindrical, 
last  two  closely  joined.    Mesoscutum  broad,  with  sharp  parapsidal  fur- 
rows, scutellum  very  strongly  developed,  broad,  almost  semicircular. 
The  abdomen  as  long  but  not  as  broad  as  the  thorax  and  broadly  oval 
pointed.    Tarsi  5-jointed.     The  thickly  ciliated  wing  has  the  submar- 
ginal  not  much  longer  than  the  marginal,  the  postmarginal  wanting,  aud 
the  stigmal  very  short  and  forming  a  considerable  angle  with  the  costa. 
The  hairless  line  is  wanting;  the  hind  border  of  the  hind- wings  with 
long  cilia. 
But  one  European  species,  E.  tricolor,  is  known. 

ANALYSIS   OK   THK   SPKCIKS   OF    KNCARSIA. 

First  funiclo  joint  not  swollen. 

Pedicel  one-third  longer  than  first  fimicle  joint ;  joint  2  considerably  longer  than 

joint  1 luteola 

Pedicel  considerably  shorter  than  first  funiclo  joint;  joint  2  equal  in  length  to 

joint  1 coquilletti 

First  funicle  joint  somewhat  swollen,  longer  and  broader  than  pedicel,  and  broader 
and  slightly  stouter  than  second  funicle  joint angelica 
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Encarsia  luteola  n.  sp. 

Female. — Length,  0.63  ram. ;  expanse,  1.3  ram. ;  greatest  width  of  fore- 
wiug,  0.19  mm.  Pedicel  stout,  two-thirds  as  broad  as  long,  and  about 
one-third  longer  than  first  funicle  joint.  Joint  2  of  funicle  one-third 
longer  than  joint  1 ;  joint  3  twice  as  long  as  joint  1 ;  joints  4  and  5  as 
long  as  3;  terminal  joint  a  trifle  longer;  all  joints  well  separated, 
subcylindrical,  increasing  very  slightly  in  width  to  club.  Thorax  with- 
out perceptible  sculpture.  Eyes  dark,  ocelli  coral  red,  wings  perfectly 
hyaline,  general  color  yellowish.  Vertex  with  black  transverse  line  be- 
tween the  eyes.  Upper  portion  of  head  somewhat  orange,  face  lighter. 
Dorsum  of  thorax  dark  orange,  becoming  somewhat  dusky  at  sides, 
particularly  at  insertion  of  wings;  abdomen  light  pale  yellow.  All 
legs  and  antennae  uniform  light  yellow,  club  of  antennae  slightly  dusky. 
Submarginal  vein  fuscous,  marginal  and  stigmai  faintly  yellowish. 

Described  from  one  female  specimen  reared  August  14, 1881,  from 
Aleyrodes  at  Washington,  D.  0.;  food-plant  unknown. 

Encania  coquilletti  n.  sp.  (fig.  9). 

Female. — Length,  0.88  mm.;  expanse,  1.7  mm.;  greatest  width  of 
fore-  wing,  0.27  mm.  Pedicel  of  antennae  twice  as  long  as  broad,  a  little 
more  than  half  as  loug  as  and 
about  as  broad  as  joint  1  of 
funicle;  remaining  joints  of 
funicle  subequal  in  length, 
slightly  rounded  at  extrem- 
ities,  and  slightly  flattened 
laterally.  Dorsum  of  thorax 
faintly  shagreened ;  abdomen 
smooth;  abdomen  broadly 
ovate.  Eyes  black,  ocelli 
reddish,  wings  faintly  dusky 
on  basal  half,  general  color 
black;  joints  between  seg- 
ments of  abdomen  lighter; 
all  tibiae  and  tarsi  dusky, 
femora  banded  in  the  middle 
with  black,  trochanters  pallid,  antennal  scape  dark  brown,  funicle 
light  brown. 

Male. — Differs  from  the  female  in  not  having  the  abdomen  broadly 
ovate,  wings  perfectly  hyaline,  legs  all  slightly  fuscous,  and  entire 
abdomen  yellow  or  light  brown. 

Described  from  five  females  and  two  males  reared  by  Mr.  D.  W. 
Coquillett,  at  Los  Angeles,  Cal.,  from  Aleyrodes  on  SonehuSj  September 
18-21. 


Fio.  9.— Encarsia  eoquiUetti  Howard :  male ;  female  genitalia 
below ;  enlarged  middle  tarsus  at  left — greatly  enlarged 
(original). 
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Encarsia  angelica  n.  sp. 

Male. — Length,  0.74  mm.;  expanse,  1.7  mm.;  greatest  width  of  fore- 
wing,  0.25  mm.  Pedicel  as  broad  as  long,  less  than  half  as  long  as  joint 
1  of  funicle;  funicle  joint  1  as  wide  as  or  slightly  wider  than  pedicel, 
rounded  at  base,  more  truncate  at  tip,  appearing  swollen  in  compari- 
son with  next  joint;  joint  2  a  little  longer  than  joint  1  and  narrower, 
cylindrical;  joints,  3, 4,  aud  5  each  a  trifle  longer  than  its  predecessor, 
otherwise  resembling  it.  Terminal  joint  a  little  shorter  than  its  prede- 
cessor, rounded  at  base  and  tapering  to  somewhat  pointed  tip.  Thorax 
and  abdomen  smooth.  General  color  brownish  yellow,  darker  on  pro- 
notum  and  anterior  portion  of  mesoscutuin  at  sides  of  parapsides  and 
metanotum,  and  on  dorsum  of  abdomen;  a  dark  line  between  the  eyes 
and  under  ocelli.    Tegulae  brown ;   all  legs  uniform  pale  straw-yellow. 

Described  from  one  male  specimen  reared  from  Aleyrodes  on  willow 
September  17,  at  Los  Angeles,  Cal.,  by  Mr.  D.  W.  Coquillett. 

Genus  ASPIDIOTIPHAGUS  Howard. 

A8pidiotiphagu8  Howard.     Insect  Life,  vol.vi,  p.  230,  1894. 

Female. — Antennae  8-jointed;  scape  long,  slender;  pedicel  a  little 
longer  than  its  apical  width;  funicle  joints  1,  2  and  3  increasing  in 
width,  but  each  approximating  pedicel  in  length:  club  long,  distinctly 
3-jointed,  basal  joint  shortest,  apical  joints  subequal,  terminal  joint 
pointed.  Lateral  ocelli  equidistant  from  each  other  and  margin  of 
compound  eyes.  Parapsides  of  mesoscutum  widely  separated,  very 
narrow  posteriorly,  broadening  out  rapidly  toward  teguke;  mesoscu- 
tellum  like  that  of  Aphelinus,  its  scapulae  longitudinally  elongate  and 
extending  forward  to  lateral  widening  of  the  parapsides;  metanotum 
very  narrow.  Abdomen  short,  broadly  sessile  and  broadly  rounded  at 
tip.  Spur  of  middle  tibiae  very  slender,  as  long  as  the  short  first  tarsal 
joint.  Forewiugs  long,  narrow;  submarginal  and  marginal  veins  sub- 
equal  in  length;  postmarginal  lacking;  stigmal  very  slight  and  parallel 
with  costa,  situated  at  half  the  wing  length  and  exactly  opposite  to  the 
termination  of  thickening  of  hinder  margin  of  wing,  this  being  also 
the  widest  point  of  the  wing;  cilia  of  wing  surface  rather  sparse,  a 
clear  rounded  space  immediately  below  stigma,  and  a  narrow  clear  line 
around  margin;  marginal  vein  bristly;  marginal  cilia  very  long,  longer 
than  wing  width,  those  on  costal  margin  just  beyond  stigma  nearly  as 
long  as  those  on  hind  margin.  Hind-wings  very  narrow,  with  long 
marginal  cilia  and  but  one  row  of  discal  cilia  on  outer  third;  marginal 
vein  ending  abruptly  and  extending  up  apparently  beyond  costa. 

Differs  from  Goceophagus  in  wings  and  from  Eneamia  in  antennae 
and  wings. 
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Aspidiotiphagus  citrinns  (Craw),  (fig.  10). 

Coccophagus  citrinns  Craw.     Destructive  Insects,  Sacramento,  Cal.,  1891. 
Aspidiotiphagus  citrinns  Howard.     Insect  Life,  vol.  vi,  p.  234, 1891. 

Female. — Length,  0.58  mm. ;  expanse,  1.16mm. ;  greatest  width  of  fore- 
wing,  0.09  mm.  Antennae  light  yellow-brown ;  eyes  black,  ocelli  bright 
red;  head  yellow;  occiput  dark  brown;  pronotum  dark  brown;  mesono- 
tum yellow;  metanotum  yellow-brown ;  abdomen  brown ;  legs  uniformly 
dusky  yellow;  wings  with  marginal  vein  dark  fuscous,  and  a  broad 
fuscous  band  extending  directly  across  wing  from  marginal  vein  as  a 
base.  Spiracular  hairs  on  pre-anal  abdominal  joint  very  long.  Thorax 
somewhat  wider  than  head  or  abdomen,  these  being  subequal  in  width. 

Redescribed  from  fourteen  female  specimens  reared  January  18  and 
24,  February  2,  and  March  13,  1889,  by  Mr.  D.  W.  Ooquillett  from 


Fio.  10. — Aipidiotiphagus citrinus  (Craw.)— greatly  enlarged  (from  Insect  Life). 

Aspidiotus  aurantii  Maskell,  var.  citrinus,  from  San  Gabriel,  Cal.  Mr. 
G.  W.  Johnson  has  also  sent  me  six  specimens  reared  at  the  Illinois 
State  Laboratory  of  Natural  History  from  Aspidiotus  ficus  occurring 
on  Citrus  decumana  in  the  university  greenhouse.  Professor  Berlese 
has  reared  this  species  in  Italy  from  an  Aspidiotus  ou  Acacia  longifolia 
and  from  Diaspis  roscc. 

Genus  COCCOPHAGUS  Westwood. 

Coccophagus  Westwood.     Philosoph.  Mag.,  vol.  in,  1833. 
Aphelinus  Walker  (in  part).     Monograph i a  Chalciditum,  London,  1839. 
Coccobius  Ratzebnrg  (in  part).     Ichneumonen  der  Forst-Insekten,  vol.  in,  p.  195, 
1852. 

Ratzeburg's  genus  CoccoMus  includes,  as  will  be  seen  from  the 
8jrnonymical  list,  certain  species  of  Coccophagus  and  certain  species  of 
Aphelinus  as  well.  His  antennal  figure  is  that  of  Aphelinus^  but  his 
descriptions  include  species  which  apparently  belong  to  Coccophagus, 
notably  C.  notatus. 

In  this  genus  the  antennas  are  8-jointed,  the  scape  rather  short  and 
stout;  pedicel  one- third  the  length  of  the  scape  and  about  the  same 
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thickness.  Joints  1,  2  and  3  of  the  funicle  increase  very  slightly  or 
not  at  all  in  thickness  and  decrease  slightly  in  length.  Olnb  very 
plainly  3-jointed,  a  little  broader  at  middle  than  at  base,  pointed  or 
rounded  at  tip,  and  rather  longer  than  funicle  joints  2  and  3  together. 
With  the  male  the  club  is  less  compact  and  is  narrower  than  with  the 
female.  Mesoscutum  large,  posterior  border  with  a  slight  re-entering 
angle.  Parapsidal  sutures  curved,  mesoscutellum  about  as  long  as 
broad,  rounded  behind;  wings  equally  hairy,  except  at  immediate  base. 
No  hairless  line;  marginal  vein  as  long  as  or  longer  than  submarginal; 
postmarginal  lacking;  stigmal  very  short.  Middle  tibial  spur  strong, 
not  as  long  as  first  tarsal  joint    Eyes  invariably  hairy. 

The  species  of  Coccophagus,  with  the  exception  of  C.  ochraceus,  are  all 
black  in  color,  and  frequently  with  a  portion  of  the  mesoscutellum  and 
metanotum  .bright  orange  or  yellow.    With  certain  species  the  female 


Fia.  11.— Goccophagu*  lunukttus  Howard— greatly  enlarged  (from  Insect  Life). 


has  the  scutellum  partly  yellow,  while  the  male  is  entirely  black.  Of 
the  sixteen  species  catalogued  by  Cresson,  annulipes  Ashmead,  as  there 
stated,  belongs  to  the  encyrtiue  genus  Aphycus;  brunnem  Provancher 
and  compre88icomi8  Provancher  do  not  belong  to  this  subfamily,  but 
probably  to  the  Tetrastichinse,  while  pallipes  Provancher  belongs  to 
Sympiesis.  Of  the  remaining  species  Fitch's  lecanii  will  hold,  and 
Ashmead's  flavotcutellum  and  the  writer's  vividus  are  synonymical,  and 
Ashmead's  species  has  priority.  There  remain  eight  of  the  writer's 
species,  certain  of  which  have  been  thrown  together  after  studying 
more  abundant  material,  as  will  appear  in  the  following  pages.  To 
these  he  has  since  added  californicus  (Insect  Life,  vol.  I,  p.  269), 
aurantii  (loc.  cit.,  vol.  VI,  p.  231),  and  lunulatus  (loc.  cit.,  vol.  VI,  p. 
233).  Of  these  aurantii  should  be  placed  in  Prospalta,  as  indicated  in 
Insect  Life  (vol.  Vii,  p.  7.) 
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ANALYSIS  OF  THE   SPECIES  OF  COCCOPHAGUS. 

Females. 
Wings  hyaline. 

General  color  dark  honey-yellow ochraceus 

General  color  black. 

Hind  border  of  mesoscutum  with  a  band  of  yellow;  scntelluni  entirely 

black scutatus 

Hind  border  of  scutum  black;  scutellum  more  or  less  yellow. 

Head  rather  coarsely  punctnlate ;  apical  two-fifths  of  scutellum  yellow, 

except  for  black  spot  at  tip lunulatus 

Head  not  coarsely  punctulate. 

Scutellum  with  a  narrow  but  complete  marginal  yellow  band. 

calif omicus 
Scutellum  with  apical  half  yellow;  tegulro  black. 

Punctures  of  scutum  arranged  in  longitudinal  rows ;  front  and 

middle  tibiae  yellow lecanli 

Not  so  arranged ;  all  tibia;  dark cognatus 

Scutellum  yellow  only  at  tip;  all  tibia?  brown,  yellow  at  either  end; 

tegulsB  black frattrnus 

Nearly  all  of  scutellum  aud  postscutellum  yellow;  tegulas  brown. 

flavoscutellum 
Scntellum  black ;  face  yellow ;  punctation  of  mesonotum  nearly  obsolete 

flavifrons 
Body  entirely  black ;  mesonotum  with  sparse  round  punctures,  a  regular  row 

around  hind  border  of  scutum immaculatus 

Wings  dusky ;  body  uniformly  purplish  black purpureus 

Males, 
Entire  body  black. 

A  regular  row  of  round  punctures  bordering  hind  edge  of  mesonotum. immaculatus 
Mesoscutum  with  sparse  punctures,  but  without  such  a  regular  row. 

Tegulffi  brown;  all  tibiie  and  tarsi  yellow;  hind  tibia*  occasionally  with 

dusky  patch  near  base flavoscutellum,  lecanii 

Tegulas  black ;  all  tibiae  dark  brown  in  middle,  whitish  at  either  end.  fraternus 
Mesoscntellum  tipped  with  yellow. 

General  color,  brown;  mesoscutum  irregularly  but  sparsely  punctate.,  .cognatus 

General  color,  black ;  punctation  nearly  obsolete flavifrons 

Scutellum  black;  mesoscutum  with  terminal  yellow  bands scutalus 

General  color  honey-yellow ochraceus 

Coccophagus  lecanii  (Fitch.) 

Platygaster  lecanii  Fitch.    Fifth  Report  Insects  of  New  York  (1858),  p.  25. 
Coccophagus  lecanii  E.  A.  Smith.    Amer.  Nat.,  1878,  p.  661 ;  Seventh  Rep.  State 

Entomologist  Illinois,  1878,  p.  130. 
Coccophagus  lecanii  (Fitch)  Howard.    Report  Entomologist,  Annual  Report  IT.  S. 

Dept.  Agr.,  1880,  pp.  357-358;  Howard,  Report  on  the  Parasitic  Hymenoptera, 

Island  St.  Vincent,  Journ.  Linnaean  Soc,  Lond.,  vol.  xxv,  1894,  p.  97. 
Coccophagus  ater  Howard.     Report  Entomologist,  Annual  Report  U.  S.  Dept. 

Agr.,  1880,  p.  359. 

Female. — Length,  1  mm.;  wing  expanse,  2.25  mm.;  greatest  width 

fore* wings,  0.42  mm.    Antennae  as  long  as  the  thorax;  head,  pronotum, 

and  mesoscutum  finely  and  sparsely  punctured  and  furnished  with 

short  bristles,  punctures  of  mesoscutum  arranged  in  longitudinal  rows. 

191— Ho.  1 3 
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Mesoscutum  also  has  a  fine  shagreening.  Mesoscutellum  and  parap- 
fiides  of  mesoscutum  very  finely  shagreened,  without  larger  punctures; 
abdomen  smooth.  General  color  black,  shining,  tegulae  brown;  eyes 
dark  reddish  brown;  antennae  light  brown,  with  darker  longitudinal 
raised  Hues  on  flagellar  joints.  Hairs  of  thorax  whitish,  lighter  on 
mesoscutellum.  Last  half  of  mesoscutellum  and  center  of  postscutel- 
lum  bright  lemon-yellow.  Wing  veins  dark  brown.  All  femora  brown 
or  black,  somewhat  yellowish  at  either  extremity.  All  tibiae  straw- 
yellow,  with  the  exception  of  the  posterior  pair,  which  have  a  brown 
annulus  near  base;  all  tarsi  straw-yellow,  with  the  fifth  joint  dark 
brown. 

Male. — Averages  about  half  the  size  of  the  female;  abdomen  small, 
much  narrower  than  thorax;  antennae  longer  than  thorax,  scutelluui 
dark. 

Described  from  many  male  and  female  specimens.  Parasitic  upon 
Lecanium  quercitronis  Fitch,  New  York;  Pulvinaria  innumerabilis, 
Illinois,  Miss  Smith;  District  of  Columbia  (Division  of  Entomology); 
Cambridge,  Mass.,  W.  Trelease;  Flatbush,  Long  Island,  New  York, 
J.  L.  Zabriskie;  Lecanium  pruinosum,  Los  Angeles,  Cal.,  D.  W.Coquil- 
lett;  Lecanium  persiccc,  Ithaca,  N.  Y.  (Department  of  Agriculture); 
Pseudococcus  aceris,  Jamaica  Plain,  Mass.,  J.  G.  Jack;  Lecanium  hes- 
peridum.  District  of  Columbia  (Department  of  Agriculture) ;  Los  Ange- 
les, Cal.  (Department  of  Agriculture);  Lecanium  on  plum,  Medina, 
Ohio,  F.  M.  Webster. 

Coccophagns  fraternus  Howard. 

Coccophagu8  fraternus  Howard.     Report  Entomologist,  Annual  Rep.  U.  8.  Dept. 

Agric,  1880,  p.  359. 
Coccophagu*  fuacxpes  Howard.     Report  Entomologist,  Annual  Rep.  U.  S.  Dept. 

Agric,  1880,  p.  359. 

Female.— Length,  0.78  mm.;  expanse,  2  mm.;  greatest  width  fore- 
wings,  0.36  inm.  Thoracic  punctures  much  as  with  C.  lecanii,  but 
mesoscutum  is  smoother  aud  the  larger  punctures  are  not  arranged  in 
longitudinal  rows.  Thoracic  bristles  black,  except  those  on  meso- 
scutellum, which  are  white.  Tip  of  mesoscutellum  bright  yellow,  some- 
what orange,  dividing  line  between  yellow  and  black  very  irregular. 
Center  of  postscutellum  only  slightly  yellowish.  All  coxae  and  femora 
black,  whitish  at  tips.  All  tibia)  dark  brown  in  middle,  whitish  at 
either  end. 

Male. — Somewhat  smaller  than  female;  antennas  longer,  club  propor- 
tionately considerably  longer,  each  of  the  joints  as  long  as  each  of  the 
immediately  preceding  funicle  joints.  Coloration  like  that  of  female, 
except  that  the  yellow  tip  of  mesoscutellum  is  wanting. 

Described  from  many  female  and  male  specimens.  Parasitic  upon 
Lecanium  persicw,  District  of  Columbia  (Department  of  Agriculture); 
Agricultural  College,  Michigan  (A.  J.  Cook). 
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Coooophagns  oognatns  Howard. 

Coccopkagus  cognatus  Howard.    Report  Entomologist,  Ann.  Rep.  U.  3.   Dept. 
Agric,  1880,  p.  359. 

Female. — Length,  1.2mm.;  wing  expanse,  2.1  mm.;  greatest  width  of 
fore-wing,  0.34  mm.  Antennae  not  quite  so  long  as  thorax.  General 
color  dark  brown,  nearly  black;  last  half  of  mesoscutellum  and  tip  of 
metascutellum  orange-yellow;  aut^rior  coxae,  femora,  and  tibiae,  fus- 
cous; tarsi  whitish,  last  two  joints  slightly  dusky;  middle  femora  and 
coxae  nearly  black,  tibiae  somewhat  dusky,  tarsi  as  with  fore  tarsi; 
hind  coxae,  femora,  and  tibiae  dark,  tibiae  as  with  others. 

Male. — Length  of  body,  0.6  mm.;  expanse  of  wings,  1.4  mm. ;  greatest 
breadth  of  fore- wing,  0.25  *  m.  Antennae  nearly  as  long  as  head  and 
thorax  together.  General  color  brown;  scutellum  and  metascutellum 
just  tipped  with  light  yellow-brown.  In  all  other  respects  resembles 
the  female. 

Described  from  mauy  specimens.  Parasitic  upon  Lecanium  hesperi- 
dum,  I'istrict  of  Columbia  (Department  of  Agriculture);  Lecanium  on 
plum,  Bramley,  Ontario  (J.  Fletcher  and  T.D.  A.  Cockerell);  Lecanium 
persicce.  Lake  Shore  and  Mapleville,  Md.  (Department  of  Agriculture). 

Coecophagni  immaculatus  Howard. 

Coccophagus  immaculatus  Howard.     Report  Entomologist,    Annual  Rep.  U.  S. 
Dept.  Agric,  1880,  p.  358. 

Female. — Length,  1.2  mm.;  wing  expanse  2.35  mm.;  greatest  width 
of  fore-wings,  0.47  mm.  Antenna)  slightly  longer  than  thorax.  Meso- 
scutum  aud  mesoscutellum  sparsely  furnished  with  round  punctures, 
of  which  there  is  a  regular  row  around  hind  border  of  mesoscutum. 
Between  the  punctures  is  a  faint  shagreening.  All  hairs  blackish, 
metanotum  honey-yellow.  General  color  black;  eyes  reddish  brown, 
with  a  yellowish  border  above;  ocelli  dark  red;  antennae  light  yellowish 
brown,  with  dark  brown  longitudinal  carinae  on  each  joint  except  scape 
and  pedicel;  mesoscutellum  shining  black,  slightly  metallic  in  some 
lights;  wing  reins  dark  brown;  front  femora  black;  middle  and  hind 
femora  black,  except  at  base,  which  is  whitish;  front  tibiae  dusky,  light 
at  knees;  middle  and  hind  tibiae  light  yellow;  all  tarsi  whitish,  last 
joint  fuscous;  front  coxae  dark  brown,  middle  and  hind  coxae  and  all 
trochanters  yellowish;  ovipositor  yellow,  sheaths  brown. 

Male. — Length,  0.9  mm.;  wing  expanse,  2.3  mm.;  greatest  width  of 
forewing, 0.43  mm.  Antennae  as  long  as  thorax;  club  compact,  the 
lines  separating  the  joints  of  the  club  somewhat  oblique.  Cotors  as 
with  female,  except  that  metanotum  and  all  coxae  are  black. 

Described  from  three  males  and  three  females.  Parasitic  on  Eriococ- 
cm  azalea?.  District  of  Columbia  (Department  of  Agriculture).  The 
punctured  scutellum  is  unique. 
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Coccophagus  purpureas  Ashmead. 

Coccophagus  purpureus  Ashmead.    Trans.  Am.  Ent.  Soc,  vol.  xm,  p.  132, 1886. 
Female. — Length,  0.10  inch.  Robust  and  of  a  uniform  purplish  black 
color  throughout,  including  abdomen,  coxae  and  femora;  the  surface  is 
very  finely  punctate,  and  the  tibiae  and  tarsi  are  yellow ;  wings,  except 
at  base,  brown. 

Captured  on  gall-berry  bushes. 

I  have  not  seen  this  species,  but  Mr.  Ashmead  tells  me  that  there  is 
no  doubt  it  is  a  true  Coccophagus.  It  differs  from  all  known  sp>eeies  in 
the  infuscated  wings. 

Coccophagus  flavifrons  Howard. 

Coccophagus  flavifrons  Howard.  Bulletin  5,  Bureau  Entomology,  U.  S.  Dept. 

Agric,  1885,  p.  25. 
Coccophagu8   koebelei  Howard.    Bulletin   5,    Bureau   Entomology,  U.  S.  Dept. 

Agric,  1885,  p.  24. 

Female. — Length, lmm.;  expanse,  2  mm.;  greatest  width  fore- wings, 
0.35  mm.  Punctation  of  thorax  nearly  obsolete.  Scutellum  perfectly 
smooth,  except  for  faint  shagreening.  Hairs  black;  eyes,  clypeus, 
occiput,  abdomen,  and  dorsum  of  thorax  black,  with  a  bluish  metallic 
luster  upon  abdomen.  Face,  antennal  scape,  all  tibiae,  middle  femora, 
honey  yellow ;  hind  femora  black  at  base,  yellowish  at  tip;  frout  femora 
brownish  at  base,  yellow  at  tip;  teguhe  dark  yellow  or  brown;  edge  of 
mesoscutum  just  above  tegulae,  also  brown;  wing  veins  fuscous. 

Male. — Somewhat  smaller;  uniform  black  except  tegulae,  which  are 
brownish;  antennae  light  brown,  scape  black;  all  femora  black,  except 
at  tips;  all  tibiae  and  tarsi  yellow;  extreme  tip  of  meso-  and  metascu- 
tellum  yellowish. 

Described  from  three  females  and  one  male.  Parasitic  upon  Leca- 
nium  sp.  on  Finns  australis  (A.  Koebele,  Department  of  Agriculture). 

Coccophagus  flavoscutellum  Ashmead. 

Coccophagus  flavoscutellum  Asbmead.     Florida  Agriculturist,  vol.  iv  (1881),  p.  65. 
Coccophagus  vividus  Howard.     Bulletin  5,  Bureau  Entomology,  U.  S.  Dept.  Agri- 
culture, 1885,  p.  25. 

Female. — Length,  1.03  mm.;  wing  expanse,  1.96  mm.;  greatest  width 
of  fore- wing,  0.35  mm.  General  color,  shiny  black ;  antennae  light  brown, 
with  the  customary  dark  brown  longitudinal  carinas;  greater  part  of 
mesoscutellum  and  visible  portion  of  metascutellura  bright  orange- 
yellow,  the  line  of  juncture  of  the  two  colors  on  the  mesoscutellum 
straight  and  sharp;  tegulae  yellow-brown;  all^oxae  and  femora  brown, 
yellow  at  join ts;  all  tibiae  and  tarsi  yellow,  occasionally  a  dusky  patch 
near  base  of  hind  tibia?;  fifth  tarsal  joint  brown.  Entire  mesoscutum 
very  finely  punctate. 

Male. — Length,  0.55  mm.;  wing  expanse,  1.47  mm.;  greatest  width  of 
fore-wing,  0.25  mm.  Color  as  in  female,  except  that  the  tegulae  are 
brown  and  the  scutellum  is  black,  sometimes  yellow  at  extreme  tip. 
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Redescribed  from  many  male  and  female  specimens.  Parasitic  upon 
Lecanium  hesperidum.  Crescent  City,  Fla.,  H.  G.  Hubbard;  Jackson- 
ville, Fla.,  W.  H.  Ashniead;  Los  Angeles,  Cal.,  A.  Koebele;  Lecanium 
vsp.,  New  Alameda,  Cal.,H.  W.  Turner;  Dactylopius  destructor.  District 
of  Columbia,  Th.  Pergande;  Lecanium  sp.,  Los  Angeles,  Cal.,  D.  W. 
Coquillett;  Lecanium  tulipiferce.  Molino,  Fla.  (Department  of  Agricul- 
ture) ;  Pulvinaria  on  plum,  Florence,  S.  C.  (Department  of  Agriculture) ; 
Pulvinaria  sp.  on  Sullengia,  Rockport,  Tex.,  E.  A.  Schwarz;  Pulvinaria 
innnmerabilis,  Roslyn,  N.  Y.,  L.  II.  West  (Department  of  Agriculture); 
Lecanium  sp.  on  Adenostema,  Alameda,  Cal.,  A.  Koebele ;  Lecanium  sp. 
on  Arcto8taphylo8,  Sonoma,  Cal.,  A.  Koebele;  Lecanium  sp.  on  plum, 
Ottawa  County,  Ohio,  F.  M.  Webster. 

Coccophagns  califoraicns  Howard. 

Coccophagus  californicus  Howard.  Insect  Life,  vol.  I,  p.  269  (March,  1889). 
Female. — Length,  1.4  mm. ;  expanse,  2.1  mm. ;  greatest  width  of  fore- 
wing,  0.39  mm.  Abdomen  broader  than  thorax  and  one-third  longer. 
Pedicel  and  joints  2  and  3  of  funicle  subequal  in  length;  joint  1  of 
fanicle  one-third  longer.  Eyes  rather  more  plainly  hairy  than  usual. 
General  color  dark  brown,  nearly  black,  no  punctation  visible.  Meso- 
8cutellum  lighter  in  color  than  rest  of  thorax,  except  at  immediate  base, 
its  posterior  edge  with  a  narrow  band  of  bright  lemon-yellow  extend- 
ing from  one  lateral  angle  around  the  curved  border  to  the  opposite 
lateral  angle,  of  nearly  equal  width  throughout,  at  its  widest  portion 
measuring 0.027  mm.;  all  coxae  brown;  all  trochanters  yellowish  white; 
all  femora  brown,  yellow  at  tip;  more  yellow  at  tip  of  front  femora,  less 
at  tip  of  middle,  and  still  less  at  tip  of  posterior  femora;  front  tibiae 
light  yellow,  very  slightly  dusky;  middle  tibiae  entirely  light  yellow; 
hind  tibiae  yellowish,  with  a  brownish  shade  near  base;  all  tarsi 
yellowish  white,  last  joint  dusky.  Wings  hyaline,  veins  light  brown, 
distinct. 

Described  from  one  female  specimen  reared  from  a  female  Icerya 
purchasi  at  Los  Angeles,  Cal.,  July  6, 1887,  by  Mr.  D.  W.  Coquillett. 

Coccophagns  lunulatus  Howard  (fig.  11.) 

Coccophagus  lunulatus  Howard.    Insect  Life,  vol.  VI,  p.  232  (Feb.,  1>94). 

Female. — Length,  0.93  mm.;  expanse,  2  mm.;  greatest  width  of  fore- 
wing,  0.39  mm.  Head  rather  coarsely  punctulate,  opaque;  mesonotum 
very  finely  shagreened,  somewhat  glistening;  mesoscutellum  with  apical 
bristles  very  long;  abd  men  smooth,  shining.  General  color  black; 
apical  three-fifths  of  mesoscatellum  bright  orange,  with  an  irregular 
black  spot  at  tip,  and  with  the  dividing  line  between  the  orange  and 
black  irregular;  tegulae  black;  antennae  with  the  scape  black  and  the 
flagellum  dark  fuscous ;  front  legs,  including  coxae,  light  orange  yellow, 
considerably  lighter  than  the  mesoscutellum ;  middle  aud  hind  coxae  and 
hind  femora  black;  middle  and  hind  trochanters,  tibiae,  and  tarsi  and 
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middle  femora  ligh   orange-yellow.    Wings  hyaline,  veins  dark  brown, 
marginal  cilia  very  short. 

Described  from  one  female  reared  December  5, 1892,  from  Aspidiotus 
aurantii,  received  from  D.  W.  Coquillett,  Los  Angeles,  Cal. 

Coccophagus  scutatus  n.  sp. 

Female. — Length,  1.6  mm. ;  expanse,  3.3  mm.;  greatest  width  of  fore- 
wing,  0.58.  Punctation  of  head  and  mesothorax  scaly,  more  marked  on 
mesoscutum.  Thoracic  bristles  long  and  sparse,  particularly  long 
on  hind  border  of  pronotum  and  border  of  mesoscutellum.  Parapsidal 
grooves  very  indistinct.  Occiput,  metanotum,  and  abdomen  smooth  and 
shining.  Wing  veins  very  heavy.  General  color  black,  mesoscutellum 
and  postscutellum  without  a  trace  of  yellow;  mesoscutum  with  broad 
transverse  band  of  orange  extending  from  tegula  to  tegula,  the  ante- 
rior border  being  nearly  straight,  while  posterior  border  follows  the 
central  backward  curve  of  the  scutum.  Antenna?  dusky,  legs  pale 
fuscous,  coxae  dark,  femora  with  a  middle  browuish  band,  middle  tibia 
darker  in  the  middle  and  hind  tibia  dark  brown  on  basal  half.  Wings 
clear,  veins  dark  brown. 

Male. — Kather  smaller,  but  closely  resembles  female.  The  meso- 
scutar  band  is  of  a  pale  orange;  the  antennae  are  lighter  in  color;  the 
scape  yellowish;  front  and  middle  legs,  with  the  exception  of  basal 
half  of  coxae,  entirely  light  lemon  yellow.  All  of  hind  coxae  and 
femora  concolorous  with  other  legs,  but  basal  half  of  hind  tibia  is 
nearly  black.  Lower  half  of  face  also  somewhat  yellowish,  particularly 
along  the  borders  of  the  antenual  groove. 

Described  from  five  females  and  one  male  reared  by  A.  Koebele  in 
October  from  a  Kermes  on  Quercus  agrifoUa  at  Los  Angeles,  Cal.  Also 
nine  specimens  reared  by  D.  W.  Coquillett  from  the  same  host  at  Los 
Angeles. 

Differs  from  all  other  species  of  Coccophagus  known  to  me  in  the  pos- 
session of  the  scutal  band. 

Coccophagus  ochraceus  n.  sp. 

Female. — Length,  0.7  mm.;  expanse,  1.53  mm.;  greatest  width  of 
fore-wing,  0.3  mm.  Differs  at  once  from  all  other  species  of  the  genus 
in  having  the  general  color  ochraceous  or  dark  honey-yellow  instead 
of  black.  Head  and  mesonotum  very  finely  and  sparsely  punctate, 
also  very  delicately  shagreened.  Normal  uotal  hairs  blackish;  abdo- 
men smooth.  General  color,  as  just  stated,  dark  ocher-yellow.  Eyes 
dusky,  ocelli  dark  red.  Antennae  yellowish,  except  pedicel,  which  is 
blackish.  Mesopleura  and  terminal  segments  of  abdomen  dark  brown, 
nearly  black.  AH  legs  concolorous  with  thorax.  Wings  hyaline,  veins 
uniformly  fuscous. 

Male. — Punctation  of  notum  a  trifle  more  pronounced  than  with  the 
female,  mesoscutum  appearing  slightly  rugose;  antennae  slightly  dusky. 
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Described  from  three  males  and  one  female,  reared  July,  1887,  at  Ala- 
meda, Cal.,by  A.  Koebele,  from  Lecanium  on  Adenostema  fasciculatum. 

This  species  interferes  with  a  suggested  generalization  made  by  the 
writer  in  a  paper  entitled  "The  hairy  eyes  in  Hymenoptera "  (Proc 
Entom.  Soc.  Wash.,  vol.  I,  p.  195)  to  the  effect  that  the  hairy  eyes  in  the 
subfamily  Aphelininae  are  associated  with  a  black  color.  This  holds 
with  the  typical  genus  Aphelinus,  in  which  all  the  yellow  species  have 
naked  eyes,  the  two  black  species  (A.mali  and  A.  Jiaviceps)  having 
hairy  eyes.  Having  a  yellow  species  of  Coccophagus,  we  should  expect 
naked  eyes;  but  here  hairiness  of  the  eyes  seems  to  be  a  generic 
character. 

Genus  PROSPALTA  Howard. 

Prospalta  Howard.     Insect  Life,  vol.  vn,  p.  6,  1894. 


Fig.  12. — ProMpalta  murtfeldtii  Howard — greatly  enlarged  (from  Insect  Life). 

Female. — Anterior  wings  with  no  oblique  transverse  hairless  line 
below  stigma.  Antennae  8-jointed;  club  3  jointed;  all  joints  subequal 
in  length ;  first  joint  of  club  widest.  Head  transverse ;  ocelli  at  corners 
of  an  oblique-angled  triangle.  Eyes  naked.  Thorax  wider  than  head; 
mesoscutar  parapsides  club-shaped,  broadening  suddenly  on  distal 
side;  axillae  extending  anteriorly  to  swelling  of  parapsides;  metascu- 
tellum  broad  and  short ;  legs  rather  stout;  all  tarsi  short;  first  joint 
of  hind  tarsi  only  as  long  as  second ;  first  joint  of  middle  and  front 
tarsi  longer  than  second.  Ovipositor  slightly  extruded.  Wings  broad ; 
submarginal  vein  reaching  nearly  to  middle  of  wing;  marginal  much 
shorter  than  snbmarginal ;  stigmal  very  short,  its  anterior  border  nearly 
parallel  with  costa,  its  posterior  border  extending  into  disk  of  wing  at 
an  angle  of  45°  with  costa ;  outer  margin  of  fore- wing  with  rather  short 
cilia;  hind  margin  of  hind-wings  with  somewhat  longer  cilia.  First 
abdominal  joint  much  the  longest;  abdomen  as  a  whole  equaling  thorax 
in  length ;  whole  body  tapering  gradually  from  tegulse  to  tip  of  abdomen. 
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ANALYSIS   OF  THE   8PKC1KS   OF   PROSPALTA. 

Anterior  wings  with  two  fuscous  patches;  joint  1  of  funicle  wider  than  pedicel. 

murtfeldtU 
Anterior  wings  perfectly  hyaline;  joint  1  of  funicle  narrower  than  pedicel.. a urantti 

Prospalta  mnrtfeldtii  Howard  (fig.  12). 

Frospalta  murtfeldtii  Howard.     Insect  Life,  vol.  vn,  p.  6,  1894. 

Female. — Length,  0.69  mm.;  expanse,  1.7  mm.;  greatest  width  of  fore- 
wing,  0.3  mm.  Joint  1  of  funicle  wider  than  pedicel;  flagellum  gradu- 
ally widening  from  base  of  pedicel  to  base  of  club.  Surface  of  body 
nearly  smooth;  scutellum  slightly  sbagreened.  General  color  light 
yellow;  mesoscutum  with  brownish  patch  covering  entire  disk;  meso- 
scutellum  with  two  large  brown  patches,  one  each  side  of  middle  line; 
axillae  each  with  a  brown  patch;  metanotum  brownish;  base  of  abdo- 
men brown;  tip  of  abdomen  also  brown;  antenna}  brown,  with  the 
exception  of  joints  2  and  3  of  the  funicle,  which  are  whitish;  all  <m>x» 
and  femora  light  honey-yellow,  except  that  hind  femora  are  dusky 
at  base;  front  tibhe  with  a  dusky  ring  near  middle;  first  and  secoud 
tarsal  joints  of  forelegs  dusky;  middle  and  hind  tibiae  each  with  two 
dusky  bands;  first  tarsal  joint  of  middle  and  hind  legs  dusky;  wings 
hyaline  with  a  fuscous  basal  patch,  and  a  triangular  median  fuscous 
patch  with  its  apex  at  stigmal  vein  and  its  base  reaching  somewhat 
less  than  half  of  outer  hind  margin;  entire  disk  of  wing  densely,  finely, 
and  uniformly  ciliate;  apical  spur  of  tibiae  rather  short.  Hind- wings 
with  two  rows  of  discal  cilia  and  an  interrupted  third  row  *on  outer 
third.    Hind  marginal  cilia  somewhat  longer  than  wing  width. 

Described  from  five  balsam-mounted  female  specimens  reared  by  Miss 
Mary  E.  Murtfeldt,  at  Kirkwood,  Mo.,  from  Asptdiotus  uvce.  ^Received 
November  4,  1888. 

Since  the  original  description  was  published  I  have  received  a  series 
of  thirteen  specimens  of  this  insect  from  Mr.  W.  G.  Johnson,  of  the 
State  Laboratory  of  Natural  History,  at  Champaign,  111.  Eleven  of  this 
series  Mr.  Johnson  reared  from  a  new  species  of  Aspidiotus  on  cherry 
twigs,  and  the  other  two  from  a  new  species  of  Aspidiotus  on  currant 
canes,  both  at  Champaign,  111.  The  specimens  received  from  Mr.  John- 
son were  all  mounted  dry,  on  tags,  while  the  type  specimens  from 
Miss  Murtfeldt  were  mounted  in  balsam.  It  becomes  apparent  that 
Miss  Murtfeldt's  specimens  must  have  been  mounted  very  soon  after 
they  issued  from  the  host  insect.  The  colors  are  lighter,  in  general, 
than  those  of  the  matured  and  dried  specimens.  The  second  funicle 
joint  of  the  an  tenure  is  dusky,  like  the  first  funicle  joint,  and  not  white, 
like  the  third.  The  general  color  of  the  thorax,  instead  of  being  yel- 
low, is  dark  brown.  The  basal  joints  of  the  abdomen  are  yellowish, 
with  the  tip  brown.  The  obvious  conclusion  is  that  all  these  parasites 
should  be  allowed  to  mature  in  color  before  being  mounted  in  balsam. 
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Prospalta  aurantii  (Howard)  (tig.  13). 

Coccophagu8  aurantii  Howard.  Insect  Life,  vol.  vi,  p.  231,  1894. 
Female. — Length,  0.7  mm.;  expanse,  1.16  mm.;  greatest  width  of 
fore-wing,  0.18  mm.  Joint  1  of  funicle  shorter  and  narrower  than 
pedicel  and  than  joint  2,  which  is  subequal  to  pedicel  in  length  and 
width,  joint  3  shorter  than  joint  2.  Surface  of  thorax  smooth.  Gen- 
eral color,  light  brownish  yellow;  occipital  line,  margin  of  pronotum 
and  a  median  stripe  on  mesoscutum,  scapulae,  outer  edge  of  metano- 
turn,  abdomen,  especially  lateral  margin,  darker;  antennae  and  legs  light 
fuscous;  eyes  black,  ocelli  red;  wings  hyaline,  veins  slightly  dusky. 
Fore-wings  with  disk  densely,  finely ,  and  uniformly  ciliate,  costal  margin 
with  very  short  marginal  cilia  beginning  at  stigma,  growing  gradually 
longer  at  tip  of  wing  and  on  lower  outer  margin  becoming  half  the 
width  of  wing;  broadest  portion  of  wing  beyond  stigma;  hind- wings 
as  with  preceding  species. 

Described  from  two  female  specimens  reared  May  9, 1887,  by  D.  W. 
Coquillett  from  Aspidiotus  aurantii,  var.  citrinus,  from  San  Gabriel,  Cal. 


Fio.  13.— Protpalta  aurantii  (Howard)— greatly  enlarged  (from  Insect  Life). 

Specimens  of  this  species  occur  in  the  collection  of  the  Department 
of  Agriculture,  reared  from  the  following  species  of  Coccidae:  Aspidio- 
tus ancylus  Putn.  var.,  on  linden,  District  of  Columbia;  Mytilaspis  cit- 
rieola  Pack. on  orange, Florida;  Aspidiotus pini  Comst. on Pinus rigida, 
Ithaca,  N.  Y.;  Mytilaspis  albus,  var.  concolor  Ckll.,  Cockerell,  Las 
Cruces,  N.  Mex.;  Mytilaspis  eucalypti  Crawford  MS.,  Adelaide,  South 
Australia,  October  5. 

Mr.  W.  G.  Johnson  has  also  sent  me  from  the  collection  of  the  Illinois 
State  Laboratory  of  Natural  History  at  Champaign,  111.,  a  large  series 
of  this  species  reared  from  a  species  of  Chionaspis  on  an  undetermined 
food-plant  (probably  introduced)  growing  on  the  university  campus. 
Professor  Berlese  has  also  sent  me  specimens  of  this  species  reared  in 
Italy  from  Aspidiotus  ederw  and  from  Leucaspis  pinifoliw  on  Pinus 
eanariensis. 

The  figure  of  this  insect  in  Insect  Life  (reproduced  above)  is  not 
oolorational. 
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The  extraordinary  geographical  range,  as  indicated  by  this  summary 
of  the  specimens  at  hand,  would  seem  to  indicate  the  possibility  that 
this  species  is  originally  an  inhabitant  of  Europe,  and  that  it  has  been 
introduced  into  the  United  States  and  Australia.  It  is  evidently  a 
very  important  species.  It  is  the  so-called  "  golden  chalcid"  referred 
to  in  California  reports. 

Genus  ABLERUS  Howard. 

Ableru8  Howard.    Insect  Life,  vol.  vn,  p.  7,  1894. 

Female. — Fore- wings  with  no  transverse  hairless  streak  below  stigma. 
Antennae  apparently  only  7-jointed,  club  appearing  unjointed;  antennae 
simple,  slightly  clavate;  scape  slender;  pedicel  as  long  as,  or  slightly 
longer  than,  funicle  joint  1 ;  funicle  joints  1,  2,  and  4  snbequal  in  length, 
3  rather  shorter;  club  as  long  as  three  last  funicle  joints  together, 
furnished  with  two  minute  papillar  projections  at  tip;  mesoscutar 
parapsides  clavate,  but  not  broadening  suddeuly  into  a  club;  mesoscu- 

tellum  transverse;  ab- 
domen semiovate;  ovi- 
positor extruded  for 
more  than  half  the 
length  of  abdomen. 
Wings  short,  narrow; 
marginal  vein  nearly 
as  long  as  submargin- 
al;  stigmallong,  slen- 
der, one-third  length 
of  marginal,  squarely 
truncateat  tip,  extend- 
ing at  a  very  slight 
angle  into  disk  of 
wing;  marginal  vein 
with  three  principal 
bristles,  submarginal 
with  one;  cilia  of  bor- 
der of  wings  as  with 
Prospalta;  hind  border  of  fore-wings  with  a  longitudinal  hairless 
streak  and  a  slight  fold  extending  from  base  of  wing  nearly  to  middle; 
thickening  of  anal  margin  opposite  tip  of  marginal  vein  of  hind-wings 
seems  to  extend  forward  into  this  fold;  marginal  vein  of  hind- wings 
with  closely  set  row  of  minute  bristles.  First  tarsal  joint  of  all  legs 
as  long  as  two  succeeding  joints  together.  Middle  tibial  spur  as  long  as 
corresponding  first  tarsal  joint. 

Ablerus  clisiocamp©  (Ashmead)  (fig.  14). 

Centrodora  clisiocampw  Ashm.,  Proc.  Entom.  Soc.  Washington,  vol.  in,  p.  10  (1894). 

Female.— Length,  exclusive  of  ovipositor,  0.7  mm.;  ovipositor,  0.18 

mm. ;  expanse,  1.5  mm. ;  greatest  width  of  fore-wing,  0.19  mm.    Hairs  of 


Fio.  U,— Ablerus  cliriocampce  (Ashmead)— greatly  enlarged  (from 
Insect  Life). 
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anal  spiracle  nearly  as  long  as  ovipositor.  General  color  black,  some* 
what  metallic,  notal  sclerites  of  thorax  having  a  greenish  luster,  while 
abdomen  appears  bluish;  antennae  black,  with  funicle  joints  2  and  4 
silvery  white,  and  apical  three-fourths  of  club  light  brown,  with  a 
somewhat  silvery  tinge.  Head  in  life,  and  shortly  after"  the  insect  has 
issued,  whitish,  with  occiput  yellow-brown  and  occipital  line  black; 
brown  patch  including  ocelli.  Eyes  bright  red.  In  dry  mounts  the 
head  shrivels  considerably  and  becomes  light  brown  in  color.  Legs 
dark  brown;  all  tibiae  with  a  silvery  white  distal  apex.  Spurs  of  mid- 
dle tibiae  black;  tarsal  joints  1,  2  and  5  dark  brown  or  black;  3  and 
4  whitish.  Fore- wings  with  proximal  three-fourths  deeply  and  uni- 
formly infuscated,  except  two  light  longitudinal  streaks  near  basej 
apical  one-fourth  hyaline;  discal  cilia  very  minute,  but  closely  placed; 
sparse,  however,  toward  distal  anal  portion  and  toward  base  of  wing. 

Bedescribed  from  ten  freshly  issued  females  reared  July  6  and  7, 
1894,  from  female  specimens  of  Chionaspis  furfurus,  District  of  Colum- 
bia. Mr.  W.  G.  Johnson  has  also  reared  two  females  from  a  species  of 
Aspidiotus  on  pear  and  apple  at  Champaign,  111. 

In  view  of  these  rearings,  as  well  as  from  the  well-known  and  quite 
uniform  host  habit  of  the  group,  it  becomes  probable  that  Mr.  Ash- 
mead's  type  came  from  a  scale  insect  in  the  near  vicinity  of  or  perhaps 
hidden  by  the  Clisiocampa  eggs  from  which  he  thought  he  reared  it. 

PHYSCUS  new  genus. 

Type :  Coccophagus  varicornis  Howard. 

Female. — Antennae  7-jointed;  inserted  at  border  of  clypeus;  scape 
slender;  pedicel  as  long  as  first  funicle  joint;  second  and  third  funicle 
joints  subequal  and  each  longer  than  joint  1;  club  long,  ovate,  acute, 
2-joiuted;  joint  of  division  before  middle.  Eyes  hairy.  Mesoscutar 
parapsides  very  narrow;  axillae  also  narrow;  scutellum  nearly  as  long 
as  broad.  Discal  cilia  of  fore- wings  uniform  in  distribution,  but  those 
proximad  of  stigma  shorter  and  considerably  more  delicate  than  those 
distad;  marginal  yein  about  as  long  as  submarginal;  stigmal  short,  but 
with  a  well-defined  neck  and  with  a  rounded  knob;  radial  angle  nar- 
row. Marginal  cilia  rather  short;  discal  cilia  of  hind-wing  very  deli- 
cate and  rather  sparse.  First  tarsal  joint  of  frout  and  hind  legs  as 
long  as  two  following  joints;  first  tarsal  joint  of  middle  legs  as  long 
as  three  following  joints;  middle  tibial  spur  long.  Ovipositor  slightly 
extruded. 

Male. — No  fresh  or  balsam-mounted  males  are  at  hand,  and  charac- 
ters can  not  be  studied  from  the  poor  material  which  we  have. 

Physcus  varicornis  (Howard). 

Coccophagus  varicornis  Howard.    Ann.  Kept.  Dept.  Agr.  1880,  p.  360. 
lemale. — Length,  0.7  mm.;  expanse,  1.4  mm.;  greatest  width  of  fore* 
wing,  0.25  mm.    Mesonotum  very  faintly  longitudinally  shagreened, 
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nearly  smooth,  shining;  tegulse,  pleura,  and  abdomen  smooth.  Wings 
hyaline.  General  color  glistening  black;  antennal  scape  dusky;  pedi- 
cel nearly  white;  first  funicle  joint  dark  brown;  joints  2  and  3  nearly 
white,  somewhat  yellowish;  club  light  brown;  mesopostscutellum 
nearly  white;  "all  coxae  black;  trochanters  nearly  white;  all  femora 
and  tibia?  black  or  dark  brown,  lighter  at  extremities;  tarsi  all  nearly 
white,  including  terminal  joints;  pile  on  sides  of  abdomen  and  hind 
femora  white,  showing  distinctly  against  the  black  surface. 

Described  from  one  female  specimen,  reared  March  1,  from  Aspidio- 
tus  ancyln8  on  liuden,  District  of  Columbia.  There  is  also  a  large 
series  of  specimens  of  this  species  in  the  National  Museum  collection 
reared  from  Chionaspis  quercus,  at  Alameda,  Cal.,  by  A.  Koebele,  in 
August.  Among  the  series  is  a  number  of  males,  but  none  are  in  con- 
dition for  description.  Such  antennal  fragments  as  remain,  however, 
show  that  the  antennae  are  probably  of  a  uuiform  brown  color.  Mr. 
W.  (x.  Johnson  has  also  sent  me  from  tbe  State  Laboratory  of  Natural 
History  at  Champaign,  111.,  a  series  of  five  specimens  reared  from  his 
manuscript  Chionaspis  americana  on  elm. 
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ON  SOME  AMERICAN  PBYTOPHAGIC  EURYTOMIM 

ByL.  O.  Howard. 

Ten  years  ago,  when  Prof.  F.  M.  Webster,  then  a  field  agent  of  this 
division,  was  engaged  in  studying  certain  grain-stalk  and  grass-stalk- 
insects  in  Indiana  and  Ohio,  and  at  about  the  time  when  he  succeeded 
in  securing  the  material  upon  which  Dr.  Riley  established,  with  his 
assistance,  the  fact  of  dimorphism  and  alternation  of  generations  of 
hosoma  tritici  and  J.  grande,  he  collected  and  reared  several  other 
species  of  Isosoma,  and  a  little  later  Mr.  Koebele,  in  California,  also 
an  agent  of  the  division,  reared  several  additional  species.  At  that 
time  the  writer  drew  up  a  rather  careful  paper  on  the  genus  as  it  was 
then  understood,  characterizing  all  the  new  forms,  and  had  competent 
figures  of  the  most  important  species  prepared.  The  manuscript 
was  then  laid  aside  in  the  hope  that  further  facts  would  be  ascertained 
concerning  the  life  history  of  some  of  the  species  which  would  render 
the  account  more  complete.  Other  matters  have  interfered,  however, 
with  the  proposed  studies,  and  as  the  importance  of  placing  the  facts 
already  collected  upon  record  and  of  describing  and  naming  the  new 
forms  seems  great,  the  whole  subject  has  been  carefully  gone  over 
again  in  the  light  of  recent  papers  which  have  been  published  (espe- 
cially by  Mr.  Ashmead),  and  which  involve  certain  generic  changes  in 
the  subfamily  Burytominae,  and  the  results  are  presented  herewith. 
The  writer  has  included  in  his  account  only  the  species  which  have  been 
reared  or  of  which  we  know  the  habits  with  some  certainty.  There 
are  several  additional  species  in  Mr.  Ashmead's  collection  and  in  the 
collection  of  the  National  Museum,  but  we  do  not  know  their  specific 
habits,  and  they  are  omitted  from  present  consideration  on  that  account. 

The  species  here  treated  are  included  in  five  genera,  the  females  of 
which  may  be  separated  by  the  following  table: 

ANALYSIS  OF  GENERA 

Females. 
Metathorax  much  lengthened. 

Metanotnm  sloping,  rounded  behind Isosoma 

Metanotum  quadrate,  abruptly  truncate  behind Isosomorpha 

Metathorax  not  lengthened. 

Postmarginal  vein  longer  than  stigmal,  but  not  twice  as  long. 

Parapsidal  furrows  obliterated  posteriorly Decatomidea 

Parapsidal  furrows  complete,  distinct EurytomookarU 

Postmarginal  rein  twice  as  long  as  stigmal Evoxysoma 
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Genus  ISOSOMA  Walker. 

There  is  no  longer  any  question  as  to  the  phytophagic  habits  of 
Walker's  genus  Isosoma,  although  they  were  questioned  by  E.  A.  Pitch 
as  late  as  1882.  The  careful  observations  of  early  American  writers, 
particularly  Harris,  Asa  Fitch,  Walsh,  and  Riley,  had  fixed  the  status 
of  Isosoma  hordei  as  a  plant-feeder  beyond  all  peradventure,  but  their 
conclusions  were  not  accepted  by  certain  English  eutomologists  until 
Westwood  had  published  his  careful  studies  on  Isosoma  orchidearum 
and  until  Weyhenbergh  had  called  attention  to  his  earlier  observations 
on  a  Dutch  species.  (See  the  writer's  paper  on  the  Biology  of  the 
Chalcididae,  Proc.  U.  8.  Nat.  Mus.,  vol.  xrv,  p.  585.)  In  addition  to  I. 
hordei  Harris,  the  fact  of  phytophagy  was  established  by  Asa  Fitch  for 
his  I.  seeale,1  tritici,  hordei,  and  fulvipes.  The  last  of  these,  as  we  have 
shown  by  comparison  of  the  type  specimens,  is  synonymous  with 
Harris's  L  Jtordei,  and  the  third,  therefore,  through  preoccupation  of 
the  name,  needs  a  new  designation.  Riley  has  also  proved  conclusively 
that  his  L  tritici  (here  treated  as  L  grande)  is  phytophagic.  Of  the 
other  species  which  we  treat  below,  the  plant-feeding  habit  is  perhaps 
not  absolutely  proven  in  each  case,  but  the  insects  are  structurally 
so  closely  related  that,  taken  in  connection  with  the  proof  at  hand, 
this  habit  can  not  be  doubted.  The  true  European  Isosomas  have 
now  practically  all  been  accepted  as  plant-feeding  species.  Schlech- 
tendal,  in  his  "Die  Gallbildungen  der  deutschen  Gefasspfianzen" 
( Jahresbericht  des  Vereins  fur  Katurkunde  zu  Zwickau,  1890),  gives 
thirteen  species  of  this  genus  as  true  gall  makers  in  Europe. 

Owing  to  the  fact  that  an  alternation  of  generations  connected  with 
a  peculiar  dimorphism  has  been  established  in  the  case  of  I.  tritici 
Riley  (=  J.  grande,  form  minutum)  and  J.  grande  Riley,  it  is  quite 
likely  that  a  similar  phenomenon  will  be  found  to  occur  with  more  than 
one  of  the  following  species.  In  the.  majority  of  cases,  however,  the 
males  have  been  associated  with  the  females,  and  where  species  have 
been  described  from  the  females  alone,  these  have  been  large  and  well- 
formed  individuals,  with  no  trace  of  degradational  characters,  such  as 
the  absence  of  wings,  which  would  indicate  that  they  are  parthenoge- 
netic  forms.  Moreover,  I.  tritici  Riley  has  a  somewhat  different  facies 
from  the  other  members  of  the  genus,  consisting  largely  in  its  smooth 
aspect  and  one  or  two  other  minor  points,  which  practically  associate 
it  with  Haliday's  genus  Philachyra.  While  the  writer  is  not  inclined 
to  give  Philachyra  generic  importance,  and  considers  that  its  species 
should  be  still  associated  with  the  true  Isosomas,  these  feeble  charac- 
ters may  still  be  associated  with  the  phenomenon  of  dimorphism,  and 

1  Walsh  considered  Fitch's  species  as  synonymous  with  hordei  since  they  were  dis- 
tinguished almost  entirely  by  the  coloration  of  the  legs.  Careful  study,  however, 
of  Fitch's  types,  now  in  the  possession  of  the  United  States  Department  of  Agriculture, 
shows  them  to  be  distinct  in  other  characters. 


we  may  not  And  this  characteristic  present  with  more  typical  Isosomas. 
This  supposition  is  to  a  certain  extent  supported  by  the  fact  that  an 
examination  of  certain  of  Portschinsky's  species  of  Sussiau  Isosomas, 
sent  us  by  Professor  Portschinsky  some  years  ago,  shows  that  his 
I.  apterum  and  L  eremitum  belong  to  the  smooth  Philaehyra  group, 
and  that  the  former,  as  the  name  shows,  is  wingless.  It  may  further 
be  considered  suggestive  that  only  females  of  apterum  were  received 
from  the  Russian  writer,  while  both  a  male  and  a  female  of  eremitum 
were  received.  Does  this  not  immediately  hint  at  a  possible  alterna- 
tion of  generations  with  these  two  so-called  species!  This  coincidence 
farther  suggests  that  Philaehyra  may  be  a  valid  genus  after  all,  even 
though  we  are  able  to  separate  it  from  Isosoma  by  no  other  morpho- 
logical character  than  the  smoothness  of  the  integument. 

ANALYSIS  OF  TUB   SPECIES  OF  IS080MA. 

Females. 
Mesonotum  smooth,  polished,  shining. 

Winged grande,  form  grande 

Wingless grande,  form  minutum 

Mesonotum  coarsely,  more  or  less  umbilicately,  punctured. 

Pronotal  spot  wanting bromi 

Pronotal  spot  moderately  large  and  rather  distinct hageni 

Mesonotum  rugulose,  shagreened  or  coriaceous;  not  umbilicately  punctured. 

Thorax  nearly  smooth,  feebly  dhagreened  or  coriaceous  and  more  or  less  shiuiug. 

Central  furrow  of  metanotum  incomplete websteri 

Central  furrow  of  metanotum  complete. 

Metanotal  furrow  with  a  complete  median  longitudinal  carina. 

Cheeks  very  full  and  hairy hirtifrone 

Cheeks  not  especially  full  and  hairy maculatum 

Metanotal  furrow  with  no  median  carina. 

Metanotal  furrow  shallow  and  transversely  striate elymi 

Metanotal  furrow  strongly  emarginate ;  not  striate bromicola 

Metanotal  furrow  with  an  incomplete  median  longitudinal  carina.. fitehi 
Thorax  more  coarsely  shagreened  or  finely  rugulose,  opaque  or  subopaque. 
Abdomen  shorter  than  thorax. 

Much  shorter  than  thorax,  subglobose agroetidie 

Nearly  as  long  as  thorax,  oblong  oval eapHvum 

Abdomen  longer  than  thorax. 

Pronotal  spot  minute hcrdei 

Pronotal  spot  large,  distinct. 

Second  abdominal  segment  longer  thau  fourth  and  fifth  together 

secale 
Second  abdominal  segment  shorter  than  fourth  and  fifth  together 

tritioi 

bosom*  (Philaehyra)  grande  Riley  (fig.  1). 

l$oeoma  tritici  Riley,  American  Naturalist,  March,  1882,  p.  247. 
I$o$oma  grande  Riley,  Ann.  Rep.  U.  S.  Dept.  Agric,  1884,  p.  358. 

This  species  differs  at  once  from  all  the  other  American  forms  by  its 
smooth,  polished,  and  shining  mesothorax.  Next  to  hordei  it  is  the 
best  known  and  most  important,  economically  speaking,  of  the  North 
American  species.    It  is  the  only  species  of  Isosama  for  which  a  true 
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alternation  of  generations  has  been  established.  The  small  wingless 
form,  originally  described  by  Riley  as  tritici,  is  the  vernal  generation, 
and  consists  of  both  sexes.  The  large  winged  form,  described  as  grandt, 
is  the  summer  generation,  and  consists  entirely  of  females.  The  species 
is  widespread,  occurring  through  the  middle  belt  of  country  from  the 
Atlantic  to  the  Pacific,  and  has  been  reared  only  from  wheat  stalks. 

The  name  tritici  Riley  falls  on  account  of  its  preoccupation  by  Fitch. 
Dr.  Riley  was  familiar  with  Fitch's  name,  but  revived  it  for  the  present 
species,  thinking  with  Walsh  that  tritici  Fitch  was  a  synonym  of  hordei 
Harris.  Riley's  name,  however,  even  in  that  event,  would  have  been 
rejected  under  the  law  of  "once  a  synonym  always  a  synonym."  The 
dimorphism  in  this  species  is  fortunate,  since  it  enables  us  to  retain 


Fio.  l.—Isosoma  grand*  Riley. 

Riley's  name  for  the  summer  form  as  the  specific  name.    The  species 
must,  therefore,  be  known  as  follows : 

l808oma  grande  Riley. 

Form  grande= winged  summer  generation. 

Form  minutum  >  (proposed  in  place  of  <rttfci)=wingless  spring  and  winter 
generation. 

Iftoooma  californicum  n.  sp. 

Female. — Length,  5  mm.;  expanse,  8  mm.  Head  and  thorax  rather 
coarsely  umbilicate-punctate;  petiole  distinct,  but  short  and  stout; 
abdominal  segments  5  to  8  shorter  than  4,  2  and  5  subequal,  3  and  4 
subequal;  mesoscutellum  pointed  at  tip,  axillae  nearly  meeting;  ineta- 
notum  with  a  straight  central  longitudinal  groove  which  is  regularly 
concave  from  side  to  side  and  slightly  emarginate  at  borders;  each 
side  of  the  groove  the  metanotum  is  coarsely  umbilicate-punctate;  hind 
coxae  plainly  granulate  above.    Antennae  rather  short  aud  stout;  joints 

1  For  a  good  figure  of  form  minutum,  see  Ann.  Rept.  Dept.  Agrio.,  1881-82,  plate  xii, 
fig.  3 
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well  separated,  cup-shaped;  funicle  joint  1  about  as  long  as  pedicel, 
bat  longer  and  narrower  than  succeeding  joint;  joints  1-4  each  slightly 
wider  than  preceding  joint;  club  ovate,  as  long  as  two  preceding  funicle 
joints  together.  Abdomen  longer  than  thorax,  shining,  with  very  faint 
sculpturing;  penultimate  and  antepenultimate  segments  with  abundant 
white  pile,  which  also  occurs  on  the  pygidium  as  well  as  the  head  and 
thorax;  spur  of  stigmal  club  given  off  just  before  tip  and  reaching 
farther  toward  apex  of  wing  than  does  tip  of  club;  pronotal  spot  lack- 
ing, pronotum  uniform  jet  black,  as  is  the  rest  of  the  body;  the  place 
ordinarily  occupied  by  the  yellowish  pronotal  spot  somewhat  sunken, 
has  a  finer  sculpture,  and  is  lacking  in  the  white  pile  found  elsewhere 
on  the  thorax.  All  legs  uniform  dark  honey-yellow  except  coxae,  which 
are  black;  scape  dark  honey -yellow;  wing  veins  light  brownish-yellow. 

Male. — Closely  resembles  female.  Antennas  long  and  stout;  scape 
slightly  expanded  below;  pedicel  small,  globose;  funicle  joints  strongly 
arched  above,  not  constricted  in  middle,  markedly  pedicellate,  and  each 
with  two  half  whorls  of  long  hairs;  funicle  joint  1  nearly  twice  as  long 
as  2;  2,  3,  4,  and  5  subequal  in  length;  club  elongate,  pointed,  as  long 
as  two  preceding  funicle  joints  together.  Punctation  somewhat  less 
distinct;  legs  black,  except  tarsi  and  tips  of  femora  and  tibiae,  which 
are  yellow;  petiole  stout,  as  long  as  first  abdominal  joint. 

Described  from  5  females  and  10  males  captured  April  20, 1891,  by 
Albert  Koebele,  in  the  upper  part  of  Shepherd's  Canyon,  Argus  Moun- 
tains, California,  upon  Eriocoma  cuspidate.  The  insects  were  collected 
in  numbers  at  rest  upon  the  upper  part  of  the  plant  just  before  dusk. 
Upon  examining  the  grass  stalks  Mr.  Koebele  found  that  they  contained 
holes  from  which  the  Isosomas  had  apparently  emerged. 


.  bromi  n.  sp. 

Female. — Length,  3.4  mm.;  expanse,  5.6  mm.  Head  and  thorax 
densely  umbilicate-punctate,  punctations  rather  finer  and  closer  than  in 
preceding  species;  pronotal  spot  wanting;  abdomen  without  a  trace  of 
sculpture,  not  longer  than  thorax,  but  more  swollen  than  in  preceding 
Bpecies;  mesoscutellum  and  metanotum  as  with  califomicum,  except 
that  the  metanotum  each  side  of  median  groove  is  not  so  coarsely  punc- 
tate; claw  of  stigmal  club  strongly  curved;  front  coxae  honey-yellow, 
middle  and  hind  coxae  black;  front  femora  and  tibite  honey-yellow, 
middle  femora  honey-yellow,  tibite  darker,  hind  femora  and  tibiae  dark 
brown,  yellowish  at  joints. 

Male. — Length,  3  mm.;  expanse,  5.4  mm.  Antennae  as  with  califor- 
nicum,  except  that  joint  1  of  funicle  is  less  than  twice  as  long  as  2,  and 
is  regularly  furnished  with  long  hairs  not  arranged  in  whorls.  Petiole 
slenderer  than  with  preceding  species,  little  louger  than  coxae,  and  not 
as  long  as  first  segment  of  abdomen. 

Described  from  2  females  and  1  male  reared  from  Bromus  ciliatus,  in 
May  and  August,  1887,  at  Los  Angeles,  CaL,  by  Albert  Koebele. 
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Isosoma  hageni  n.  sp. 

Female. — Length,  4  mm. ;  expanse,  7  mm. ;  head  and  thorax  rather 
coarsely  reticulate-punctate,  the  interspaces  of  the  reticulations  finely 
granulate.  Metanotum  with  three  faint  subparallel  longitudinal  sub- 
median  carinae.  Pronotal  spot  moderately  large  and  rather  distinct. 
Abdomen  a  little  shorter  than  the  thorax,  second  segment  occupying 
about  one- third  of  its  dorsum;  segments  3,  4,  6,  and  7  subequal;  seg 
ment  5  a  trifle  longer.  Petiole  rugose,  stout;  hind  coxae  faintly  sha- 
greened.  Anteunae  not  in  good  condition  for  study  in  the  two  specimens 
at  hand — broken  in  one  and  with  the  pupal  sheaths  in  the  other. 
Stigmal  club,  rounded;  spur  distinct,  straight. 

Color,  black;  apical  third  of  front  femora  and  tibia  and  tarsi  of  the 
same  legs,  honey-yellow ;  knees  and  tarsi  of  middle  and  hind  legs  also 
honey-yellow;  pubescence  of  entire  body  short  and  sparse,  light  in 
color. 


Pio.  2.—Ito»oma  agrottidi*  Howard. 

Described  from  two  female  specimens  from  the  collection  of  the 
Museum  of  Comparative  Zoology,  Cambridge,  Mass.,  labeled  in  the 
handwriting  of  Dr.  Hagen, u  In  quick  grass,  Boston,  March,  1883,  H.  H." 

Isosoma  agrostidis  n.  sp.  (fig.  2). 

Female. — Length,  2.8  mm. ;  expanse,  5.2  mm.  Head  and  mesothorax 
finely  shagreened  and  also  very  sparsely  and  finely  rugulose;  meta- 
notum somewhat  coarsely  rugulose  and  without  a  median  furrow,  but 
with  a  rather  faint  median  longitudinal  carina;  mesoscutellum  rather 
rounded  at  apex,  not  sharply  pointed;  axillar  and  parapsidal  sutures 
nearly  meeting;  pronotal  spot  evident  but  small,  scarcely  seen  from 
above;  first  funicle  joint  of  antenna®  not  twice  as  long  as  second; 
remaining  joints  subequal,  somewhat  rounded;  club  joints  very  dis- 
tinct, terminal  one  acuminate  and  styliferous.  Abdomen  short  and 
stout,  considerably  shorter  than  thorax;  subglobose  in  shape,  its  sec- 
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ond  segment  occupying  nearly  half  of  the  whole  surface;  segments  3  to 
7  short,  sabeqaal.  Entire  body  very  free  from  pilosity,  except  meta- 
notal  fimbria,  which  is  pronounced  and  white,  and  except  hind  coxa* 
which  have  slight  whitish  pilosity  on  the  outer  side.  Claw  of  stigmal 
dub  straight,  issuing  from  tip  of  club  and  extending  considerably 
beyond  it,  club  itself  abruptly  truncate,  triangular.  Entire  body, 
including  legs,  black,  except  pronotal  spot,  femoro-tibial  knees  an<\ 
tarsi,  which  are  dark  honey-yellow. 

Described  from  two  female  specimens  reared  by  Albert  Koebele,  from 
small  galls  occurring  rarely  upon  a  grass  of  the  genus  Agrostis,  col- 
lected at  Summit,  Placer  County,  Oal.,  in  September,  1885.  The  galls 
were  distinct  elliptical  swellings  about  7  to  10  mm.  long  and  from  2  to 
3  mm.  in  greatest  diameter,  and  occurred  upon  different  parts  of  the 
stalk. 


captivum  n.  sp.  (fig.  3). 
Female. — Length,  3.4  mm.;  expanse,  5.8  mm.     Head  aud  mesonotum 
uniformly,  finely,  and  closely  rugulose,  not  shagreened;  metanotum 


Fig.  Z.—Itoioma  eaptxeum  Howard. 

more  coarsely  rugulose  and  with  a  narrow  and  shallow  central  longi- 
tudinal groove  which  widens  slightly  posteriorly;  pronotal  spot  plain, 
moderately  large;  hind  coxjb  delicately  punctate.  Abdomen  shiny,  as 
long  as  thorax,  oblong-ovoid;  the  second  segment  occupying  nearly 
one-third  the  whole  surface;  segments  4  to  6  subequal,  the  third  a  little 
shorter;  funicle  joints  2  to  5  subequal;  club  nearly  as  long  as  three 
preceding  joints;  joint  1  one-half  longer  than  2;  pile  sparse  and  short, 
more  marked  at  metanotal  fimbria  and  terminal  joints  of  abdomen  than 
elsewhere.  Color  uniform  black,  except  for  pronotal  spot,  tarsi,  middle 
and  hind  femoro-tibial  knees,  front  tibiae  and  apical  third  of  front  fem- 
ora, which  are  light  honey-yellow.  Stigmal  club  about  as  in  preceding 
species,  except  that  its  tip  is  more  rounded  instead  of  squarely  truncate. 
Male. — Length,  2.5  mm.;  expanse,  5  mm.  Punctation  rathe*  fiuer 
than  with  female;  petiole  as  long  as  first  abdominal  joint,  strongly 
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rugose;  flagellnm  of  antennae  long;  pedicel  not  globose,  slightly  elon- 
gate; joint  1  of  funicle  longest,  twice  as  long  as  pedicel;  joints  2,  3,  4, 
and  5,  each  a  little  shorter  than  its  preceding  joint;  not  so  strongly 
pedicellate  as  with  I.  californicum  and  I.  bromi,  moderately  arched 
above  with  the  hairs  arranged  in  two  indefinite  whorls;  club  separated 
into  two  subequal  pedicellate  joints,  giving  funicle  the  appearance  of 
Jjeiug  6-jointed  instead  of  5-jointed,  as  with  bromi  and  californicum; 
scape  short,  about  as  long  as  pedicel  and  first  funicle  joint  together; 
strongly  expanded  below  tip.    Coloration  like  that  of  female. 

Described  from  17  females  and  12  males  captured  by  Prof.  P.  M. 
Webster,  in  May,  1885-86,  at  Normal,  III.,  and  Lafayette,  Ind.,  on  blue 
grass. 

Isosoma  elymi  French  (fig.  4). 

Isosoma  elymi  French,  Canadian  Entomologist,  vol.  xiv,  p.  9,  1882. 
Female. — Length,  3.8  mm ;  expanse,  7  mm.    Head  and  mesonotuni  deli- 
cately shagreened,  not  rugulose;  metanotum  with  a  central  longitudi- 
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Fio.  4.—l8oioma  elymi  French. 

nal  furrow,  rather  broad  and  shallow  and  transversely  striate;  each 
side  of  the  posterior  two-thirds  of  the  groove  is  a  broad,  flat  space, 
closely  and  finely  granulate;  above  this  space  is  a  coarsely  rugulose 
area;  pronotal  spot  very  large  and  conspicuous,  occupying  one:half  of 
the  dorsal  aspect  of  the  anterior  border  of  the  pronotum.  Entire  body- 
rather  closely  but  finely  pilose.  Antennae  unusually  hairy;  joint  1  of 
funicle  nearly  twice  as  long  as  joint  2,  which  is  about  the  same  length 
as  pedicel;  joints  3,  4,  and  5  about  equal  to  2;  club  as  long  as  three 
preceding  joints  together.  Abdomen  as  long  as  thorax ;  joint  2  as  long 
as  3,  4,  and  5  together;  joints  4  and  5  subequal,  6  and  7  a  little  longer. 
Scape  and  legs  black ;  apical  one-third  of  anterior  femora,  front  tibice 
all  tarsi,  and  knees  of  middle  and  hind  legs,  honey-yellow;  the  prono- 
tal spot  lighter  yellow;  claw  of  stigmal  club  given  off  just  before  the 
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tip  and  not  extending  farther  than  tip  of  club  in  the  direction  of  apex 
of  wing. 

Bedescribed  from  1  female  specimen  reared  from  Elymu*  amerieanus 
at  Carbondale,  111.,  April,  1882,  by  Prof.  G.  H.  French. 

Iiotoma  maculatum  n.  sp. 

Female. — Length,  3.8  mm.;  expanse,  5.4  mm.  Sculpturing  of  head 
and  mesonotnm  as  with  preceding  species;  metanotum  with  a  very 
shallow,  scarcely  margined,  central  longitudinal  furrow,  including 
throughout  nearly  its  whole  length  a  median  longitudinal  carina;  the 
rest  of  the  sclerite  irregularly  and  coarsely  rugulose,  the  elevations 
mainly  taking  a  longitudinal  direction;  hind  cox®  faintly  granulate 
above;  pronotal  spot  very  large,  even  more  pronounced  than  with  pre- 
ceding species  and  covering  two-thirds  of  dorsal  aspect  of  fore  border 
of  pronotum;  axilhe  meeting  at  tip.  Antennae  as  with  preceding  spe- 
cies, except  that  club  is  decidedly  flattened  from  sides.  Abdomen 
smooth  and  shining,  not  quite  as  long  as  thorax;  segments  3  to  5 


Fio.  b.—Isosoma  irtbsteri  Howard. 

slightly  and  gradually  increasing  in  length;  joint  6  a  little  shorter 
than  5;  flagellum  of  antennae  rather  shorter  than  preceding  species; 
relative  proportions  of  joints  about  the  same.  Body  sparsely  hairy; 
stigmal  club  as  with  preceding  species.  Coloration  as  with  preceding 
species. 

Described  from  two  female  specimens  collected  on  blue  grass  May 
19, 1886,  and  June  3,  1886,  at  Lafayette,  Ind.,  by  Prof.  F.  M.  Webster. 

Imoma  webtteri  n.  sp.  (fig.  5). 

Female. — Length,  3.4  mm.;  expanse,  6.3  mm.  Head,  pronotum,  and 
mesonotnm  as  with  preceding  species;  metanotum  with  only  the  begin- 
ning of  a  central  farrow,  its  lateral  carina  immediately  curving  around 
to  the  sides,  each  inclosing  an  oval,  flattened,  nearly  smooth  portion  of 
the  inetascutellum;  a  median  carina  extending  nearly  to  the  tip  of  the 
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sclerite;  pronotal  spot  moderately  large  and  plainly  seen  from  above, 
occupying  a  little  more  than  one-third  of  the  dorsal  aspect  of  the  pro- 
notal foreborder.  Abdomen  much  longer  than  thorax;  segments  3  to 
5  increasing  in  length;  6  and  7  as  long  as  5.  Antennae  with  joint  1  of 
fanicle  twice  as  loug  as  2;  joints  3,  4,  and  5  gradually  decreasing  in 
length,  subequal  in  width;  joint  5  more  closely  connected  with  club 
than  with  preceding  joint.  Color  and  wing  venation  as  with  preceding 
species. 

Described  from  7  female  specimens  collected  on  wheat  at  Normal,  I1L, 
by  Prof.  F.  M.  Webster,  in  May,  1884. 

Isoeoma  hirtifrons  n.  sp.  (fig.  6). 

Female. — Length,  3.7  mm. ;  expanse,  7  mm.  Sculpturing  of  head,  pro- 
notum,  and  mesonotum  as  in  preceding  species,  except  that  there  are 
sparse,  large,  shallow  punctures  on  mesoscutellum ;  cheeks  much  fuller 
than  in  other  species;  metanotum  as  with  I.  maculatum.    Abdomen 


Fio.  6  —Isosoma  hirtifroni,  Howard. 

about  as  long  as  thorax;  segments  3  to  6,  increasing  in  length.  An- 
tennae stout,  moderately  long,  very  hairy;  proportions  about  as  in  pre- 
ceding species.  Body  not  unusually  pilose,  except  face,  which  is  closely 
covered  with  short  white  pile;  pronotal  spots  very  plain,  but  not  large, 
occupying  about  one-third  of  the  dorsal  aspect  of  the  fore-border  of 
the  pronotum.  Color  black,  except  for  all  femero-tibial  knees  and  pro- 
notal spot.  Claw  of  stigmal  club  given  off  some  distance  before  tip, 
delicate  and  short. 

Described  from  4  female  specimens  reared  by  Mr.  D.  W.  Coquillett 
March  13,  1886,  from  rye  stalks  which  he  collected  in  Mercer  County, 
Cal.,  June  21, 1885. 

Ifosoma  bromicola  n.  sp. 

Female. — Length,  3.1  mm ;  expanse,  4.6  mm.  Punctation  of  head,  pro- 
notum and  mesonotum  like  that  of  I.  maculatum,  which  it  also  resembles 
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in  the  large  prouotal  spots.  Metanotum  with  a  distinct,  strongly  emar- 
ginate  central  longitudinal  groove,  the  space  either  side  finely  granulate, 
with  occasional  irregular  cariuse.  Abdomen  longer  than  thorax;  seg- 
ment 2  as  long  as  3,  4,  and  5  together;  5  and  6,  subequal.  Antenna* 
rather  long  and  straight;  pilose;  joint  1  of  fuuicle  only  slightly  longer 
than  joint  2;  club  not  quite  as  long  as  three  preceding  joints  together, 
strongly  flatteued  from  side.  Face  very  slightly  pilose;  inetauotal 
fimbria  sparse.  The  whole  insect  is  smaller,  slenderer,  and  more  deli- 
cate in  appearauce  than  any  except  grand*,  form  minutum. 

Male. — Length,  1.9  nun ;  expanse,  3.4  mm.  Petiole  short,  not  as  long 
as  first  abdominal  segment  and  scarcely  as  long  as  hind  coxie,  scape  of 
antennae  slightly  widened;  funicle  joints  very  slightly  rounded  above 
and  very  slightly  pedicellate;  each  more  than  twice  as  long  as  pedicel 
and  each  faintly  constricted  in  middle;  club  divided  into  two  i>edicellate 
joints  as  with  L  captivum.    All  legs  black  with  light-yellow  knees. 


>"ig.  1  .—Iaoioma  tritici  Fitch. 

Described  from  11  females  and  7  males  reared  by  Mr.  Albert  Koebele) 
at  Los  Angeles,  Cal.,  from  Bromu*  ciliatus  collected  at  Millard's  Canyon, 
Los  Angeles  County,  Cal.  The  adults  issued  in  March,  1887,  from  grass 
collected  September,  1886. 

bosoma  tritici  Fitch  (fig.  7). 

Eurgtoma  tritici  Fitch,  Jon*.  N.  Y.  State  Agricultural  Society,  1859,  vol.  x,  p.  115. 
I$o$oma  hordei  Walsh,  Amer.  Entomologist  and  Botanist,  Oct.,  1870,  vol.  u,  p.  332. 
DecaUma  basilarU  Provancher,  Faun.  Ent.  Can.,  vol.  n,  p.  569. 
I$o$oma  nigrum  Cook,  Rural  New  Yorker,  June,  1885,  p.  314. 

Female. — Length,  4  mm.;  expanse,  7.6  mm.  Head,  pronotum,  and 
me8onotnm  strongly  rugalose  bat  not  umbilicate-punctate  except 
toward  tip  of  scntellam,  where  an  occasional  umbilicate  puncture 
occurs;  metanotum  also  strongly  rugulose  with  a  faint  trace  anteriorly 
of  a  median  longitudinal  furrow;  metanotal  spiracles  large  and  per- 
12284— No.  2 2 
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fectly  circular;  pronotal  si>ots  moderately  large  and  often  faint,  but 
plainly  discernible  from  above,  sometimes,  however,  quite  bright  and 
distinct.  Abdomen  longer  than  thorax,  nearly  as  long  as  head  and 
thorax  together;  abdominal  segments  4  and  5  together  longer  than 
2;  3  only  about  half  as  long  as  4,  and  5  as  long  as  two  preceding 
united;  first  funicle  joiut  one-half  longer  than  second;  club  longer 
than  three  preceding  funicle  joints  together.  Body  slightly  but  plainly 
pilose  except  at  sides  of  metanotum,  where  the  fimbria  is  very  obvious. 
Legs  black  except  at  joints,  which  with  the  tarsi  are  yellow.  Claw  of 
stigmal  club  given  off  before  the  tip. 

Male. — Length,  2.9  mm. ;  expanse,  0  mm.  Petiole  shorter  than  hind 
coxae,  faintly  punctate;  fiagellum  of  antenna*  uniformly  pilose,  joints 
well  rounded  above,  not  strongly  pedicellate;  joint  1  three  times  as  long 
as  wide  and  nearly  three  times  as  long  as  pedicel;  none  of  the  funicle 
joints  constricted  in  the  middle;  joints  2  and  3  each  nearly  as  long  as 
1;  joints  4  and  5  each  a  little  shorter;  club  plainly  divided  by  a  distinct 
incision  into  two  joints,  but  the  terminal  ovate  joint  is  not  pedicellate. 

Redescribed  from  many  male  and  female  specimens  reared  in  Decem- 
ber and  January,  1885,  from  wheat  stalks  collected  in  Louisa  County, 
Va.;  from  other  specimens  received  from  A.  J.  Cook,  Lansing,  Mich.; 
from  others  reared  by  J.  H.  Comstock,  at  Ithaca,  N.  Y.,  from  straw  col- 
lected in  the  immediate  vicinity;  from  other  specimens  received  from 
J.  A.  Lintner,  Albany,  N.  Y.;  from  specimens  from  the  Asa  Pitch  col- 
lection, labeled  "  Eurytoma  tritici  Fitch,  Maryland,  E.  L. Sogers;"  from 
specimens  collected  on  grass  at  Lafayette,  Ind.,  by  F.  M.  Webster; 
from  specimens  received  from  S.  O.  Diom,  Grantsville,  N.  C;  from 
many  specimens  reared  from  Elymus  americanus  by  Albert  Koebele,  in 
Los  Angeles,  Cal.,  and  from  many  more  specimens  reared  by  the  °ame 
gentleman  from  a  grass  which  was  supposed  by  Mr.  Koebele  to  be 
either  Bromvs  ciliatus  or  a  species  of  Agropyrum,  in  the  Santa  Cruz 
Mountains,  California. 

Iiotoma  hordei  Harris. 

Ichneumon  hordei  Harris,  New  England  Farmer,  July  23, 1830,  vol.  ix,  p.  2. 
Eurytoma  fulvipes  Fitch,  Seventh  Kept.  Ins.  N.  Y.  (sep.  ed.),  1862,  p.  154. 
I  so  soma  hordei  (var.j,  Walsh,  Amer.  Entom.,  Oct.,  1870,  vol.  II,  p.  330. 

The  writer  is  able  to  positively  assert  that  Harris's  I.  hordei  is  iden- 
tical with  Fitch's  I.fulvipe*.  Fitch's  types  are  in  the  possession  of  the 
United  States  National  Museum,  and  through  the  kindness  of  Mr.  Sam* 
uel  Henshaw,  of  the  Boston  Society  of  Natural  History,  I  have  been 
able  to  critically  examine  Harris's  types,  consisting  of  2  males  and  2 
females,  fragmentary  it  is  true,  but  perfectly  recognizable.  -The  spec- 
imens are  labeled  "281,*  and  the  record,  as  I  am  informed  by  Mr.  Hen- 
shaw,  reads  "281  Eurytoma  hordei  H.  N.  E.  Farmer,  Insect  (parasitic t) 
in  Barley,  June  15, 1830." 

Female, — Length,  3.G  mm ;  expanse, 6  mm.  Pronotum  and  mesonotum 
minutely  but  strongly  rugulose,  smoother  than  L  tritici;  metanotum 
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more  coarsely  rugulose,  the  larger  elevations  taking  a  longitudinal 
direction,  no  central  furrow  or  carina;  pronotal  spot  very  small,  not 
visible  from  at>ove.  Abdomen  as  long  as  head  and  thorax  together; 
joints  4,  6,  and  7  subequal  in  length,  the  fifth  a  little  longer;  joint  3  a 
little  longer  than  4;  2  hardly  longer  than  3  and  4  united;  funicle  joints 
2  to  5  submoniliform,  but  still  a  little  longer  than  broad.  All  legs 
(except  coxa;)  and  antennae  honey-yellow,  flagellum  and  femora  a  little 
darker;  claw  of  stigmal  club  straight,  given  off  well  before  tip  of  club; 
pilosity  sparse. 

Male. — The  only  males  which  I  have  seen  are  the  two  from  the  Harris 
collection.  These  are  both  in  very  bad  condition;  neither  has  an  abdo- 
men and  one  has  no  antenna".  With  the  other  but  three  funicle  joints 
remain  on  the  left  antenna  (the  others  being  broken  off)  and  four  on 
the  right,  but  the  latter  are  still  inclosed  in  the  pupal  sheath.  The 
three  funicle  joints  remaining  on  the  left  antenna  are  not  pedicellate, 
very  slightly  arched  above,  and  furnished  with  close,  moderately  short 
hair  not  arranged  in  whorls;  joint  1  longest,  2  and  3  successively 
decreasing.  Joint  4  is  still  shorter,  judging  from  the  sheathed  right 
antenna. 

Described  from  14  female  and  2  male  specimens,  two  females  from 
the  Fitch  collection,  labeled  in  Fitch's  handwriting  "Eurytoma  fulvipe* 
Fh.,w  ten  females  reared  in  the  Division  of  Entomology,  January  23, 1883, 
from  stems  of  barley  received  from  W.  Couper,  "Canada  West,"  and  two 
females  and  two  males  from  the  Harris  collection,  reared  from  barley, 
June  15, 1830. 

Isotoma  secale  Fitch. 

hlnrytoma  secalis  Fitch,  Amer.  Agric.  Aug.,  1861,  vol.  xx,  p.  236. 
l9Q»oma  hordei  (var.)  Walsh,  Amer.  En  torn.,  Oct.,  1870,  vol.  n,  p.  330. 

Female. — Length,  3.6  mm.;  expanse,  6.6  mm.  Tunctation  as  with 
preceding  species ;  pronotal  spot  large,  plainly  seen  from  above.  Abdo- 
men as  long  as  head  and  thorax;  segments  4  and  5  subequal;  6  and  7 
together  shorter  than  5;  2  much  longer  than  4  and  5  together.  Color 
black ;  scape  and  legs  black ;  front  tibia*,  knees,  and  tips  of  middle  and 
bind  tibiae  and  all  tarsi  honey-yellow;  claw  of  stigmal  club  given  off 
near  tip  of  club,  somewhat  curved;  antennae  as  with  preceding  species. 

Male. — Length,  3  mm.;  expanse,  5  mm.  Specimen  in  rather  poor 
condition.  Expausiou  of  scape  more  abrupt  from  tip  than  with  other 
males  described;  funicle  joints  well  arched  above,  scarcely  pedicellate, 
each  with  two  indefinite  whorls  of  hair  and  with  no  median  constric- 
tion; each  joint  twice  as  long  as  wide;  club  plainly  divided  into  two 
joints,  but  no  trace  of  pedicel  to  terminal  joint,  resembling  hordei  in 
this  respect;  petiole  a  little  shorter  than  hind  coxa*  and  shorter  than 
first  abdominal  segment. 

Kedescribed  from  one  female  and  one  male  from  Fitch's  collection 
labeled  Eurytoma  secale. 
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Isosoma  fitchi  n.  sp. 

Enrytoma  hordei  Fitch  (nee  Harris)  Seventh  Kept.  Ins.  New  York  (author's  edi- 
tion), p.  154,  1862. 

Female. — Length,  3  inm.;  expanse,  5.8  mm.  Head,  pronotum,  and 
mesonotum  faintly  shagreened,  nearly  smooth,  shining;  mesoscutellum 
with  a  few  sparse  punctures;  metanotum  with  a  complete  median  lon- 
gitudinal furrow  emarginate  on  the  anterior  half  and  with  a  central 
carina  extending  nearly  to  tip;  very  coarsely  rttgulose  either  side  of 
furrow  with  a  faint  granulation  between  raised  lines;  pronotal  spot 
large,  plainly  seen  from  above  and  two  spots  together  occupying  about 
one-third  of  the  dorsal  aspect  of  the  foreborder  of  the  prouotum. 
Antenna?  with  well  separated  joints;  funicle  joints  2,  3,  4,  and  5  equal 
in  length  and  width;  joint  1  a  little  longer;  joint  5  as  well  separated 
from  club  as  from  preceding  joint;  club  a  little  longer  than  4  and  5 
together  but  of  the  same  width.  Abdomen  as  long  as  thorax;  joint  4 
shorter  than  6;  5  longer  than  6;  7  and  8  subequal.  Color  black,  except 
for  pronotal  spot  and  knees,  which  are  luteous;  claw  of  stigmal  club 
given  off  al>out  at  tip  of  club,  straight. 

Male. — Length,  2.2  mm.;  expanse,  4.2  mm.  Petiole  about  as  long  as 
hind  coxa*  and  nearly  equal  in  length  to  first  abdominal  segment. 
Antennae  with  funicle  joints  very  slightly  arched  above,  each  joint  fully 
three  times  as  long  as  wide  and  slightly  constricted  in  middle;  other- 
wise as  with  J.  hordei. 

Described  from  2  females  and  1  male  in  the  Fitch  collection,  labeled 
in  Fitch's  handwriting  "Eurytoma  hordei  Harris,  Nos.  15223  and  15197." 


Genus  IS080M0RPHA  Ashmead. 

Isosomorpha  muhlenbergiae  n.  sp. 

Female — Length,2.2  mm.;  expanse, 4.8  mm.  Thorax  with  close  faint 
umbilicate-punctate  sculpturing;  metanotum  with  a  straight  central 
complete  groove  and  a  central  carina  indicated  anteriorly — groove,  how- 
ever, not  emarginate;  entire  thorax  with  a  close  and  very  short  white 
pile  except  in  metauotal  groove,  which  is  naked.  Abdomen  shorter 
than  thorax,  flattened  from  sides;  joint  4  very  long,  longer  than  all  the 
rest  together;  joints  2  and  3  subequal;  joints 5  and  6  very  short;  joints 
2, 3, 4,  and  5  of  antennal  funicle,  equal  in  length  and  width,  subquadrate; 
joint  1  longer,  twice  as  long  as  pedicel;  club  long,  ovate,  a  little  longer 
than  funicle  joints  4  and  5  together.  Color  black;  front  coxae  dark 
brown,  black  at  base;  all  legs  honey-yellow;  scape  slightly  yellowish 
at  base;  wings  hyaline;  stigmal  club  very  small;  claw  feeble. 

Described  from  one  female  specimen  reared  from  a  gall  on  Muhlen- 
bertfia  diffma,  closely  resembling  deformation  made  by  lxosoma  hordeiy 
and  collected  July  25,  1801,  by  J.  G.  Barlow,  at  Cadet,  Mo. 
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Genus  EUBYT0M0CHARI8  AshmeacL 

Enrytomocharis  eragrostidis  n.  sp.  (fig.  8). 

Female. — Length,  1.8  mm;  expanse,  4  mm.  Head  and  thorax  very 
faintly  shagreened,  with  minute  nmbilicate  punctures  on  pronotum 
and  larger  ones  on  mesoscutellum ;  metanotum  with  central  longitud- 
inal suture  complete,  but  not  emarginate.  Abdomen  shorter  than  tho- 
rax; joint  4  as  long  as  2  and  3  together;  2  and  3  subequal;  5  and  6 
short.  Antennae  with  globose  funicle  joints;  joint  1  of  funiele  a  little 
longer  than  pedicel,  others  subequal ;  club  ovate,  a  little  longer  than 
fanicle  joints  4  and  5  together.  All  legs,  including  coxaj,  dark  yellow 
brown. 

Male. — Length,  1.2  mm;  expanse,  2.6  mm.  Petiole  faintly  sculp- 
tured, as  loug  as  hind  coxjb;  autenme  with  the  5  funicle  joints  strongly 
arched  above  and  pedicellate;  the  body  of  each  joint  nearly  as  wide  as 


Fig.  8. — Eurytomochari*  erag rontulis  Howard. 

long;  scape  broad,  slightly  widened  below;  pedicel  globose;  club  as 
long  as  two  preceding  funicle  joints  together,  not  obviously  divided. 

Described  from  very  many  male  and  female  specimens  reared  Sep- 
tember, 1885,  and  March,  1886,  from  stems  of  Erof/rostis  poceoides, 
collected  at  Lafayette,  Ind.,  by  F.  M.  Webster.  The  infested  grass 
stem  is  as  a  general  thing  not  at  all  or  very  slightly  swollen.  The 
larva  excavates  it  for  a  distance  of  an  inch  or  more  and  issues  from  a 
round  hole.  The  first  or  second  joint  below  the  head  seems  to  be  the 
portion  of  the  grass  most  commonly  attacked. 

Enrytomocharis  triodise  n.  sp. 

Female. — Length,  3.2  mm.;  expanse,  5  mm.  Resembles  closely  the 
foregoing  species,  except  that  it  is  considerably  larger.  Head,  pro- 
notum, and  mesonotum  coarsely  umbilicate -punctate;  metanotum  with 
very  shallow  emarginate  central  furrow  with  transverse  rugosities 
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throughout  its  full  extent;  the  narrow  expanse  either  side  of  furrow 
granulate;  remainder  of  metanotum  coarsely  rugose.  Abdomen  as 
long  as  head  and  thorax  together;  fourth  segment  longer  than  second 
and  third  together;  third  twice  as  long  as  second;  fifth  equal  in  length 
to  second.  Entire  thorax  with  close  white  pile.  Antenna?  about  a*s 
with  preceding  species,  except  that  joint  1  of  funicle  is  longer  than  2 
and  nearly  twice  as  long  as  pedicel;  club  of  stigmal  vein  triangular; 
claw  not  distinctly  differentiated.  Color,  black;  scape,  honey-yellow ; 
all  legs  brown,  lighter  at  joints;  femora  and  tibia*,  dark  in  the  middle. 
All  coxae  shagreened. 

Male. — Length,  2.1  mm.;  expanse,  3.2  mm.  Petiole  slightly  rugose; 
distinctly  longer  than  hind  coxae;  antennae  as  with  preceding  species, 
except  that  joint  1  of  the  funicle  is  longer  than  2,  and  2  is  longer  than 
3,  while  club  is  not  so  long  as  two  preceding  joints  together. 

Described  from  8  females  and  1  male  reared  April  27  and  May  17, 
1888,  from  the  dry  stems  of  Triodia  cuprea  collected  on  the  Virginia 
side  of  the  Potomac  Kiver,  near  Washington,  D.  C,  by  Theodore 
Pergande. 


Yut.  9.—Erozi/tomaritti,  (Sftnndors). 

Genus  EVOXTSOHA  Ashmead. 

Evoxysoma  vitas  (Saunders)  (fig.  0). 

iMMoma  vitls,  Saunders,  Can.  En  torn.  1870,  vol.  n,  p.  26. 
FemaU. — Length,  3  mm.;  expanse,  5.6  mm.  Head,  pronotum,  and 
mesonotuin  closely  and  rather  faintly  umbilicate-punctate;  metanotum 
with  a  broad  central  longitudinal  depression  with  convex  sides,  deli- 
cately shagreened  in  center;  mesopleura  below  tegulae  delicately  sha- 
greened; all  coxae  also  shagreened.  Abdomen  as  long  as  head  arid 
thorax  together;  joint  4  as  long  as  2,  3,  and  5  together;  2,  3,  5,  and  (► 
subequal.  Antennae  submoniliform ;  funicle  joints  1  and  2  nearly  equal 
in  length,  1  slightly  longer;  remaining  joints  decreasing  in  length  vei;y 
slightly;  club  nearly  equal  to  three  preceding  joints  together;  head  and 
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thorax  with  close,  fine,  white  pile,  which  is  also  present  on  terminal 
joints  of  abdomen.  Color  black,  antennal  scape  yellowish;  all  coxae 
black,  the  front  pair  somewhat  yellowish  at  tip;  front  and  middle  legs 
except  cox®  honey-yellow;  hind  femora  brown  in  middle,  honey-yellow 
at  either  end;  hind  tibiae  honey -yellow,  slightly  brownish  in  middle; 
base  of  abdomen  below  brownish;  stigmal  club  well  rounded,  claw 
straight  and  short. 

Male. — Petiole  thick,  shagreened,  longer  than  hind  coxje,  as  long  as 
first  abdominal  joint;  antennae  as  with  male  of  Eurytomocharig  triodice, 
except  that  the  funicle  joints  are  somewhat  more  strongly  pedicellate. 
All  legs,  excepting  middle  and  hind  coxfe,  honey-yellow. 

Described  from  six  females  and  four  males  apparently  reared  from 
grape  seeds  by  C.  V.  Kiley.  The  specimens  are  all  in  the  old  Riley 
collection,  together  with  five  shriveled  grapes  from  which  they  have 
emerged.    The  series  is  probably  the  one  referred  to  in  the  Second 


Fio.  10.— Decatomidea  cooH  Howard. 

Report  on  the  Insects  of  Missouri  (p.  92),  where  it  is  stated  that  they 
were  reared  from  infested  grapes  received  in  August,  1869,  from  A.  8. 
Fuller,  of  New  Jersey,  and  obtained  by  him  from  Canada.  The  evi- 
dence in  favor  of  the  phytophagic  habit  of  the  species,  as  given  by 
Saunders  in  the  Canadian  Entomologist,  is  apparently  conclusive,  but 
there  is  still  a  chance  that  this  species  and  the  next  one  are  parasitic 
or  inquilinous.  They  hardly  belong  structurally  to  the  phytophagic 
group  of  the  Enrytoininte. 


Genus  DECATOMIDEA  Ashmead. 

Decatomidea  cooki  n.  sp.  (fig.  10). 

Female. — Length,  3.6  mm;  expanse,  5.8  mm.  Head,  pronotum,  and 
mesonotum  densely  and  rather  coarsely  and  regularly  umbilicate  punc- 
tate; metanotum  with  a  very  broad  central,  slightly  emarginate,  and 
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very  shallow  shagreened  furrow.  Antennae  rather  long,  moniliforai; 
funicle  joint  1  more  than  three  times  as  long  as  pedicel  and  nearly 
three  times  as  long  as  thick;  joint  2  shorter  than  1,  twice  as  long  as 
thick;  joint  3  a  little  longer  than  2;  4  and  5  each  as  long  as  2;  club 
as  long  as  4  and  5  together.  Body  nearly  naked;  pile  sparse.  Color 
black;  antennae  yellowish;  all  legs  yellowish  except  hind  coxae,  which 
are  blackish  above  and  below;  underside  of  thorax,  all  of  face,  includ- 
ing margin  behind  the  eyes,  and  underside  of  abdomen,  yellow,  the 
yellow  of  the  abdomen  extending  dorsally  nearly  to  the  middle  on  fifth 
and  sixth  segments;  fourth  segment  as  long  as  second  and  third 
together;  fifth  longer  than  third,  but  shorter  than  fourth;  second  and 
sixth  equal. 

Described  from  one  female  specimen  reared  March  12, 1884, from  grape 
seeds  received  January  28, 1884,  from  A.  J.  Cook,  at  Lansing,  Mich. 
There  are  four  specimens  in  the  national  collection  received  by  Professor 
Riley  in  the  fall  of  1886  from  Dr.  Franz  Loew,  of  Vienna.  The  females 
differ  from  the  single  female  reared  from  the  seed  sent  by  Professor  Cook 
only  colorationally;  the  yellow  is  much  more  prevalent  and  the  black  is 
reduced  to  a  series  of  dorsal  markings.  Of  the  four  specimens  received 
from  Dr.  Lowe,  two  are  males  and  two  females.  The  accompanying 
figure  was  drawn  from  one  of  the  Loew  females.  With  the  males  the 
antennae  are  elongate,  the  dorsal  whorls  of  hair  on, the  funicle  joints 
being  very  long,  two  distinct  whorls  to  each  joint,  and  the  segmeut 
somewhat  constricted  between  the  whorls;  not  strongly  pedicellate; 
joints  4  and  5  shorter  than  2  and  3 ;  club  not  longer  than  funicle  joint  5. 
Each  funicle  joint  is  at  least  four  times  as  long  as  broad,  and  the  dorsal 
elevation  is  not  strongly  marked.  In  coloration  the  males  are  darker 
than  the  females.  The  longitudinal  dorsal  thoracic  black  band  is 
broader  behind  although  narrower  on  the  pronotum,  where  it  is  sup- 
ported on  either  side  by  a  black  dot.  The  dorsum  of  the  abdomen  is 
entirely  black. 

Dr.  Loew  wrote  that  the  specimens  were  reared  from  seeds  of  Vitis 
califomica.  The  seeds  were  imported  from  California  to  Vienna  in 
the  month  of  January.  The  imagos  emerged  from  the  seeds  at  some 
time  between  April  12  and  June  15.  A  very  great  number  of  seeds 
were  infested  and  the  larvae  consumed  the  entire  seed  contents. 
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THE  NEMATIM  OF  NORTH  AMERICA. 


INTRODUCTION. 

The  subfamily  Netnatinw  of  Thompson  or  Nematina  of  Cameron 
(Konow's  subtribo  Nematides)  comprises  a  very  large  group  of  closely 
allied  species,  distributed  in  the  classification  adopted  by  the  author 
among  nearly  a  score  of  genera.  They  range  from  very  small  insects  to 
medium  sized,  but  include  no  very  large  species,  or  in  length  from  2  to 
12  mm.  They  are  for  the  most  part  smooth,  shining,  and  rather  soft 
bodied,  and  are  variously  colored,  but  yet- presenting  frequently  a 
confusing  similarity  in  general  form,  and  particularly  in  coloration, 
rendering  their  generic  and  specific  references  in  some  cases  difficult. 
In  point  of  number  of  species  and  abundance  of  individuals  this  sub- 
family far  exceeds  any  other  of  the  corresponding  groups  in  the  family 
Tenthredinidre,  and  in  variation  and  peculiarities  in  larval  habits  and 
in  economic  importance  many  of  the  species  belonging  to  it  have  a 
very  great  interest. 

Geographical  distribution. — The  Nematina}  are  distinctly  northern  in 
their  range,  reaching  their  greatest  development  in  abundance  of  species 
and  specimens  in  the  transition  and  boreal  zones,  and  extend  north- 
ward into  circumpolar  regions— species  occurring  abundantly  in  Green- 
land, Iceland,  and  Spitzbergen.  Southward  they  become  less  and  less 
numerous,  and  are  practically  wanting  in  tropical  countries.  This  is 
illustrated  very  forcibly  in  Europe  by  the  occurrence  of  over  70  species 
of  the  old  genus  Nematus  in  Scotland  (Cameron)  and  95  in  Sweden 
(Thompson),  as  against  12  about  Naples,  Italy  (Costa);  and  the  same 
discrepancy  exists  between  the  temperate  and  subarctic  region  of 
America  and  the  Southern  States  and  Mexico. 

Food-plants — Their  food-plants  cover  a  wide  range,  some  species  affect- 
ing grasses,  one  or  two  very  destructive  ones  the  grains,  others  various 
deciduous  trees  and  shrubs,  and  still  others  conifers.  The  majority  of 
the  species  occur,  however,  on  plants  of  the  families  Salicaceae,  Betu- 
lacese,  Rosaceae,  and  Conifer®,  in  the  order  given. 

Life  history  and  habits. — The  Nematines  are  among  the  first  sawflies 
to  appear  in  spring,  occurring  abundantly  on  trees  at  the  first  appear- 
ance of  the  leaves.  They  do  not  ofteu  frequent  flowers,  except,  at  least, 
those  of  the  plants  upon  which  their  larva)  feed.  Many  willow  species, 
for  example,  occur  abundantly  on  the  earliest  spring  bloom  of  the  willow. 
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In  common  with  other  sawflies,  however,  they  rarely  leave  their  larval 
food-plants,  and  to  be  collected  successfully  a  knowledge  of  their  habits 
in  this  respect  is  very  desirable. 

In  number  of  broods  great  diversity  is  found,  and  the  normal  rule  of 
most  Tenthredinidse,  of  a  single  yearly  brood,  is  frequently  deviated 
from.  Some  species  are  known  to  be  limited  in  number  of  broods  only 
by  the  length  of  the  season,  as,  for  example,  Pteronus  ventralis  Say,  the 
common  willow  species.  Two  annual  generations  are  common,  but 
many  species  are  single  brooded,  the  larva*  entering  the  soil  or  other 
material  or  remaining  in  their  galls  at  the  completion  of  growth  and 
continuing  in  dormant  condition  until  the  following  spring,  when  shortly 
before  they  emerge  as  perfect  insects  the  change  to  the  pupal  condition 
takes  place.  The  males  normally  appear  a  few  days  before  the  females, 
and  the  duration  of  the  life  of  the  adults  of  both  sexes  is  short,  not 
often  exceeding  a  week  or  ten  days.  Of  a  large  percentage  of  the  species 
no  males  are  known,  and  in  the  case  of  many  species  careful  and 
repeated  breeding  records  indicate  that  males  are  very  rarely  produced. 

In  some  species  parthenogenesis  is  complete;  that  is,  the  eggs  from 
unimpregnated  females  produce  other  females.  In  other  instances  of 
parthenogenesis,  however,  either  males  only  are  developed  from  unfer- 
tilized ova  or  females  very  rarely. 

The  union  of  the  sexes  takes  place  very  shortly  after  the  appearance 
of  the  females  and  egg  deposition  closely  follows.  The  eggs  are  inserted 
either  singly  or  a  number  together  in  the  young  twigs,  larger  veins, 
petioles,  in  the  surface  parenchyma,  or  in  the  edges  of  the  leaves,  the 
single  exception  being  the  case  of  the  gooseberry  sawfly  (Pteronus 
ribesii),  which  merely  glues  its  eggs  to  the  leaf  without  making  any 
incision  whatever. 

Most  of  the  species  are  external  feeders  on  the  foliage  of  plants,  but 
the  species  of  two  genera,  Eunra  and  Pontania,  so  far  as  their  habits 
have  been  studied,  are  gall  makers,  and  pass  their  early  life  in  the 
interior  of  the  plants,  either  in  the  stems  without  causing  abnormal 
growths  or  in  the  excrescences  or  galls  on  the  stems  and  leaves.  At 
least  one  American  species  develops  in  the  rolled  or  folded  edge  of  the 
leaf.  The  larvae  are  20- footed,  some  solitary,  others  gregarious — the 
latter  usually  more  brightly  colored  and  possessing  means  of  protec- 
tion in  glands  secreting  a  noxious  fluid.  Most  of  the  solitary  ones  are 
green  and  not  readily  observed.  They  usually  feed  from  the  underside 
of  the  leaves,  eating  from  the  edge  or  cutting  circular  holes  in  the  gen- 
eral surface,  and  in  some  cases  taking  everything  but  the  stronger 
veins.  Many  species  rest  quietly  during  the  day,  feeding  only  at  night. 
Some  have  the  habit  of  throwing  the  posterior  segments  violently 
upward  to  frighten  away  parasites  or  enemies;  others  adhere  to  the 
leaves  or  twigs  by  the  thoracic  feet  only,  coiling  the  posterior  segments 
under  the  middle  ones. 


The  nematine  larva, after  its  final  molt,1  generally  enters  the  ground 
to  pupate,  spinning  a  doable  or  single  silken  cocoon  more  or  less  incor- 
porated with  particles  of  earth  exteriorly.  In  the  case  of  the  species 
having  several  broods  annually,  the  cocoons,  at  least  of  the  summer 
generation,  are  frequently  constructed  above  ground,  either  among  the 
dry  leaves  and  rubbish  at  the  base  of  the  host  plant,  or  on  the  twigs,  or 
in  crevices  of  the  bark  of  the  latter.  Some  of  the  gall  species  pupate 
in  their  galls,  but  many  of  them  abandon  their  galls  to  undergo  their 
transformations  in  rotten  wood,  in  the  pith  of  plants,  in  deserted  galls, 
or  in  the  earth. 

Species  living  exposed  on  the  leaves  will  also  sometimes  enter  deserted 
galls,  either  to  transform  or  to  hibernate.3 

Range  of  species  and  economic  importance. — Some  few  species  are  known 
to  be  widely  distributed,  and  this  is  particularly  true  of  the  larch  saw- 
fly,  which  occurs  throughout  Canada  and  the  Northern  States,  and  also 
in  Europe.  Whether  this  species  (Lygwonematus  erichsonii  Hartig) 
can  be  called  an  introduced  species  or  not  is  a  question.  Its  wide  dis- 
tribution throughout  the  Northern  States  would  seem  to  indicate  that  it 
has,  perhaps  for  many  centuries,  occurred  on  both  continents.  The 
gooseberry  and  currant  sawflies,  however  (Pteronus  ribcsii  Scop,  and 
PrisUphora  appendiculata  Hartig),  are  undoubted  cases  of  importation. 
The  economic  importance  of  the  group  is  well  illustrated  by  the  species 
just  mentioned,  the  last  two  being  among  the  most  serious  enemies  of 
several  small  fruits,  and  the  first  threatening  the  almost  total  destruction 
of  the  larch  forests  in  many  districts.  Other  examples  of  very  destruc- 
tive species  are  the  willow  sawfly  (Pteornus  centralis  Say),  the  wheat 
sawfly  (Packynematus  extcnsicornis  Nort.),  the  Western  pear  sawfly 
(Gymnonychus  calif ornicus  n.  sp.),  and  the  cranberry  sawfly  (PrisUphora 
idiota  Nort). 

Difficulties  arising  from  confusion  of  species  and  loss  of  types. — The 
classification  of  this  natural  and  distinctly  differentiated  subfamily  has 
been,  until  quite  recently,  in  a  very  experimental  and  unsatisfactory 
condition,  and  this  is  particularly  the  case  with  the  genus  Nematus1 
which,  cumbersome  from  the  number  of  species  referred  to  it,  has  been 
invariably  a  stumbling  block  to  every  student  of  the  Tcnthredinidie. 
Following  the  lead  of  the  earlier  European  writers  on  the  group,  Amer- 
ican describers  of  species  in  the  old  genus  Nematus  have  based  their 
characterizations  almost  solely  on  mere  differences  in  coloration,  with 
such  references  to  structural  features  as  are  of  little  value  or  of  generic 
rather  than  specific  importance.  The  failure  to  note  the  variations  in 
the  structure  of  different  parts  of  the  insect  has  led  to  the  most 


'See  "The  Final  Molting  of  Tonthredinid  Larvir,"  Proc.  Ent.  Son.  Wash.,  vol.  u, 
p.  115. 

zSee  "  Hibernation  of  Nematids  and  its  bearing  on  Inqoilinous  Species," "Proc. 
Eat.  8oc.  Wash.,  vol.  in,  p.  263. 
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confusing  assemblage  of  different  species  under  the  same  name,  and, 
worse  than  this,  the  bringing  together  of  representatives  of  different 
genera  under  a  single  species.  This  is  well  illustrated  in  the  species 
corniger  and  subalbatm,  under  which  names  specimens  were  found 
grouped  in  the  collections  of  the  American  Entomological  Society 
which  belong  to  at  least  four  distinct  genera.  In  cases  like  this  it  is 
sometimes  difficult,  particularly  where  the  type  specimens  are  lost,  to 
decide  to  which  genus  the  species  bearing  the  original  name  should  be 
assigned.  The  difficulties  of  the  case  have  been  greatly  enhanced  by 
the  fact  that  Norton,  who  has  described  most  of  our  species,  allowed 
many  of  his  types  to  be  destroyed  through  his  indifference  in  later  life, 
.after  he  had  ceased  studying  the  group,  thus  vitiating  much  of  the  excel- 
lent work  of  his  earlier  years.  A  box  of  his  type  specimens  examined 
by  me,  which  had  recently  been  returned  to  the  Entomological  Society 
of  Philadelphia,  was  so  thoroughly  disintegrated  by  vermin  that  scarcely 
a  recognizable  fragment  remained. 

The  very  careful  work  done  in  the  last  few  years  by  Fr.  W.  Konow, 
of  Fuerstenberg,  Germany,  particularly  in  separating  the  old  bulky 
genus  Nematu8  into  some  nine  genera,  has  made  it  possible  to  take  up 
this  group  much  more  satisfactorily  than  heretofore,  and  in  the  prepa- 
ration of  this  paper  Konow's  system  has  been  the  basis  of  the  classifi- 
cation adopted. 

Sources  of  material. — The  proper  placing  in  the  new  genera  of  the 
species  formerly  included  in  Nematus,  which  in  scarcely  an  instance 
can  be  gathered  from  the  original  descriptions,  has  necessitated  the 
examination  of  all  the  old  types  of  Norton,  Oresson,  and  others,  and 
these  have  been  redescribed,  whenever  obtainable.  The  material  in 
the  genus  Nematus  in  the  collection  of  the  American  Entomological 
Society,  which  includes  all  of  Cresson's  and  Norton's  types,  so  far  as 
they  have  been  preserved,  has  been  very  kindly  placed  at  my  disposal. 
I  have  also  had  the  National  collection  at  hand,  and  material  from  a 
number  of  private  collections,  the  most  important  of  which  are  the 
Nematines  from  Cornell  University,  kindly  loaned  by  Professor  Corn- 
stock,  and  the  types  of  Messrs.  TTarrington,  Dyar,  Forbes,  Ashmead, 
and  McGillivray.  The  types  of  Provancher's  two  species  were  also 
very  kindly  obtained  for  me  by  Abb6  Huard.  The  types  of  Kirby's 
species  and  of  a  few  others  described  abroad  I  have  been  unable  to 
examine  and  refer  generically,  and  the  original  descriptions  of  these, 
together  with  the  descriptions  of  the  lost  types  of  Norton,  are  included 
in  an  appendix. 

Structure  and  terminology. — In  recharacterizing  the  old  species  and 
working  up  the  large  amount  of  new  material  which  has  accumulated, 
parts  hitherto  rarely  used  have  been  referred  to  and  terms  repeat- 
edly employed  throughout  the  descriptions  which  would  be  unfamiliar 
to  most  students.  The  following  description  of  the  salient  characters 
used  in  the  descriptions  and  the  terminology  will  therefore  be  valuable. 
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The  head. is  convex  in  front  and  more  or  less  concave  posteriorly. 
It  presents  in  the  characters  of  the  clypeus  and  of  the  occipital  and 
frontal  ridges,  together  with  the  antennae,  very  valuable  characters  for 
the  separation  of  genera  and  species.  The  difficulty  of  examining  the 
mandibles  in  dried  specimens  renders  the  use  of  these  parts  in  descrip- 
tions inadvisable,  and  this  holds  true  also  of  the  maxillae  and  labium. 
There  is  also  usually  a  notable  variation  in  structure  between  the  right 
and  left  mandible.  (See  fig.  2.)  The  palpi  of  the  maxillae  and  labium, 
the  former  C-jointed  and  the  latter  4-jointed,  are  usually  soft  and  lose 
shape  more  or  less  in  drying,  and  are  difficult  to  make  out  without 
softening  and  dissection.  The  clypeus,  if  emarginate  at  the  apex,  will 
present  good  differences  in  the  nature  of  the  emargination,  whether 


\s*>, 


M        / 


Fio.  L-Hetd  of  llerontu:  I,  front;  II,  rear;  III,  lateral;  and  IV,  dorsal  view:  a,  ocollar  basin; 
b.  antennal  fovea;  c,  socket  of  antenna;  d,  bypoolypeal  plate;  0,  clypeus;  /,  labrum;  g,  vortex;  A, 
front;  »,  face;  j,  tipper  orbit  or  temple;  Jfc,  posterior  orbit;  I,  eye;  m,  lower  orbit  or  cheek;  n,  occiput; 
o.  occipital  foramen;  p,  eye;  q,  cheek;  r,  mandible;  «,  occipital  fossa;  t,  maxilla;  u,  labium;  v, 
antenna  (original). 

broadly  or  narrowly,  deeply  or  shallowly,  and  also  in  the  character  of 
the  lobes  produced  by  this  emargination,  whether  they  are  rounded  or 
triangular,  and  their  width  relative  to  the  width  of  the  clypeus.  The 
vertex  frequently  presents  very  prominent  grooves  and  ridges,  and 
these,  particularly  the  ridges  surrounding  the  anterior  ocellus  and 
inclosing  quite  a  large  basin  in  front  of  it,  are  very  important.  The 
sides  of  this  basin  are  either  strongly  and  sharply  or  broadly  and 
roundly  elevated,  or  in  some  genera  they  are  subobsolete  or  wanting, 
aft  in  PHstiphora.  The  anterior  wall  of  this  basin  is  usually  much  more 
Rtrongly  raised  and  wider  than  the  lateral  walls,  and  frequently  extends 
beyond  the  basin  nearly  to  the  compound  eyes  on  either  side.  This  I 
have  termed  in  the  descriptions  the  frontal  crest.    Between  the  bases 
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of  the  antenna*,  and  immediately  in  front  of  this  crest  is  a  distinct 
depression  or  fovea — the  antennal  fovea — which  varies  remarkably  in 
different  species,  but  is  quite  uniform  within  species  limits.  In  some 
cases  this  fovea  breaks  through  the  frontal  crest,  uniting  more  of  less 
completely  with  the  ocellar  basin,  in  which  case  the  crest  is  said  to  be 
broken.  The  apex  of  the  more  or  less  prominent  ridge  between  the 
bases  of  the  antennae,  in  which  this  fovea  is  situated,  is  known  as  the 
antennal  tubercle. 

The  antennae  are  always  9-jointed,  the  two  short  basal  joints  constitut- 
ing the  scape  and  the  others  the  flagellum.  The  antenna*  are  of  great 
value  in  generic  and  specific  characterizations,  both  in  the  matter  of 

length  relative  to  the  body  and 
in  general  shape  and  length  of 
joints.  They  are  usually  simple 
and  tapering,  in  some  genera 
filiform,  longer  in  the  male  than 
in  the  female,  and  frequently  in 
the  males  with  the  basal  joints 
of  the  flagellum  more  or  less 
flattened  or  compressed.  In 
some  instances  the  basal  joints, 
particularly  in  the  males,  are 
toothed  or  branched. 
The  thorax,  except  in  punc- 

Fro.2.-Montbpartsof  Pachynematus  erichsonii:  (A)a,   tuatlOn    and    hairy    VCStitlire,  ' 
labrum;  6,clypen«;  c,  hypoclypeal  plate ;  d,  d,  an  ten-  presents  few  Structural  charaC- 
nal  BockeU;  e,  antennal  fovea     <B)Labinm :  «,  men-  ters  of        ,        ,     specific  deSCrip- 
tarn;  b,  ligula;  r,  c,  palpi.    (C)  Right  mandiblo.  "(D)      _  *  *     , 

Left  mandible.    (E)  Maxilla:   a,  cardo;  6,  stipe* ;  c,  tiOU.      It  is  important,  however,* 

galea;  d,  lacinia;  c,  paipns  (original).  ^  understand  the  terminology 

of  the  parts  to  properly  appreciate  the  color  descriptions.  It  presents 
a  large  number  of  sclerites— often  small  and  somewhat  obscure — which 
seem  never  to  have  been  very  carefully  described,  and  some  of  the 
more  important  divisions  have  been  very  commonly  misapprehended. 
The  accompanying  illustration  (fig.  3)  shows  more  fully  than  will  be 
undertaken  in  the  text  the  superficial  anatomical  structure  of  this 
division  of  the  body.  When  softened  and  subjected  to  dissection,  the 
thorax  readily  separates  into  three  parts — not,  however,  on  the  lines 
commonly  supposed  to  represent  the  divisions  between  pro-,  meso-  and 
raetathorax.  The  pronotum  attaches  to  the  mesothorax  and  the  so- 
called  episternum  of  the  metathorax  is  seen  to  bo  mesothoracic. 

To  the  dorsal  region  of  the  prothorax  the  pronotum,  or  first  division 
of  the  thorax,  is  generally  assigned.  This  sclerite,  as  just  indicated,  is 
most  intimately  and  inseparably  fused  with  the  mesothorax  and  is 
scarcely  at  all  attached  to  the  lateral  and  ventral  sclerites  of  the  pro- 
thorax,  which  support  the  head  and  to  which  the  anterior  legs  are 
joined.    On  this  ground,  Kirby  refused  to  consider  this  sclerite  protho- 
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racic,  but  Burnieister  and  later  authors  have  given  good  reasons  for 
considering  it  to  represent  the  dorsal  are  of  the  prothorax  or  the  pro- 
uotuin,  and  it  is  so  designated  in  this  paper. 

Belongiug  to  the  mesothorax  are  the  teguhe,  anterior  and  lateral 
lobes  of  the  mesoscutum,  mesoscutellum,  and  mesopostscutelJuin  (for 
brevity  the  second  and  third  divisions  are  referred  to  as  the  anterior 
and  lateral  lobes  and  the  scutellum).  The  mesopostscutellum  is  found 
to  enter  very  deeply  into  the  interior  of  the  thorax,  doubtless  to  fur- 
nish attachments  for  the  powerful  wing  muscles  (fig.  3,  t),  and  forms  an 
invagination  which  nearly  cuts  the  body  in  half  at  this  point.  The 
division  of  the  body  at  this  point  is  analogous  to  the  separation  in 


Yia.  3. — Thorax  of  Pachymnnalus  erichsonii :  I,  dorsal  view ;  II.  ventral ;  III,  lateral ;  ami  IV,  lateral 
with  segments  separated.  Protliorax:  a,  opisternuiu ;  b,  sternum;  c,  coxa;  d,  pronotuni.  Hemothorax: 
r,  anterior,  and/,  lateral  lobes  of  scutum ;  g,  scutellum ;  h,  postscutclluni ;  i,  mesophragma ;.;',  epimeron ; 
i,  posterior  plate  of  epimeron  (?>;  I,  coxa.  Metathoraz :  mt  scutum;  n,  scutellum;  o, epimeron;  p, 
;  t,  U-gula  (original). 


Coleoptera  between  the  prothorax  and  mesothorax,  the  last  thoracic 
division  in  sawflies  being  intimately  joined  with  the  abdomen,  as  are 
the  last  two  divisions  in  beetles.  Belougiug  to  the  metathorax  are  the 
uietascutum  and  metascutellum. 

This  last  sclerite — the  metascutellum— is  commonly  designated  in 
descriptions  as  the  "  basal  plates,"  and  these  have  always  been  mat- 
ters for  dispute  among  entomologists.  Of  the  European  writers,  Andre, 
following  Latreille  and  Audouin,  considers  them  as  constituting  the 
dorsal  arc  of  the  first  abdominal  segment;  Cameron,  as  representing 
a  fourth  thoracic  segment  (an  impossibility  from  our  accepted  standard 
"of  the  structure  of  insects),  and  West  wood,  on  grounds  which  seem 
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entirely  valid,  shows  that  they  really  represent  the  terminal  sclerite  of 
the  metathorax,  namely,  the  metascntellum.  This  is  plainly  apparent 
from  an  examination  of  the  genns  Gephus,  where  the  parts  are  very 
plainly  differentiated  and  their  relationship  easily  deciphered.  There  is 
a  suture  or  fold  separating  the  narrow  anterior  margin  of  this  sclerite, 
but  the  portion  so  separated  is  intimately  joined  to  the  posterior  por- 
tion and  need  not  be  separately  designated.  This  sclerite  is  strongly 
incised  at  the  apex  centrally  and  this  incision  is  covered  with  a  white 
membrane,  which,  in  descriptions,  is  commonly  referred  to  as  the 
white  blotch  of  the  so-called  basal  abdominal  segment.  The  universal 
occurrence  of  this  white  blotch  and  its  slight  variation,  except  in  the 
case  of  the  larger  groups  of  genera,  make  it  ordinarily  of  little  value  in 
descriptions  of  species.  In  the  comparisons  of  older  descriptions  the 
white  spot  on  the  basal  segment  will  be  understood  to  mean  this 
blotch,  and  in  harmonizing  these  with  the  characterizations  of  species 
in  the  following  pages  it  must  also  be  remembered,  in  referring  by  num- 
ber to  the  segments  of  the  abdomen,  that  the  so-called  first  segment 
belongs  to  the  thorax. 

The  pair  of  white  spots  occurring  on  the  upper  edge  of  the  meta- 
scutum,  termed  cenchri,  also  occur  uniformly  in  all  Tenthredinidie  and 
present  no  important  variation  in  genera,  and  although  they  have  been 
referred  to  in  most  of  the  older  descriptions,  it  has  not  been  deemed 
necessary  to  mention  them  in  the  characterizations  of  the  following 
pages.  These  spots,  uniformly  oval  and  whitish  in  color  and  bearing 
a  hexagonal  surface  sculpturing,  have  not  been  understood  so  far  as 
their  function  is  concerned.  I  am  inclined  to  believe  them  to  be  sound 
organs,  and  that  by  the  rubbing  gf  the  base  of  the  subcostal  veins  of 
the  hind  wings  over  them  a  vibration  of  the  cenchral  plate  or  of  the 
plate  and  vein  results,  which  produces  sounds  audible  to  the  insect  ear. 
The  structure  of  the  cenchri  has  been  hitherto  erroneously  given;  they 
consist  uniformly  of  projecting  plates  attached  basally,  which  protect 
or  cover  openings  into  the  thorax.  In  the  case  of  the  Lydinae,  the 
plate  projects  or  is  distinctly  raised  above  the  general  surface,  so 
that  the  free  edge  is  plainly  noticeable.  The  idea  has  therefore  been 
that  in  the  Lydinae  the  true  cenchri  are  covered  by  an  overhanging 
plate.  In  this  subfamily,  however,  these  plates  are  the  cenchri,  there 
being  no  membrane  or  structure  beneath  them;  and  in  other  subfami- 
lies the  posterior  free  edge  fits  down  more  closely  into  the  opening  of 
the  cavity,  so  that  the  fact  that  it  has  a  free  posterior  and  lateral 
margin  may  only  be  discovered  by  dissection. 

The  lateral  and  ventral  aspect  of  the  thorax  includes,  for  the  pro- 
thorax,  an  episternum  and  a  central  sternal  plate;  for  the  mesothorax, 
an  epimeron  and  an  episternum,  and  other  sclerites  which  are  rudi- 
mentary or  unimportant.  The  meso-epimeron  is  very  large  and  repre- 
sents the  bulk  of  the  sitfe  and  venter  of  the  thorax.  The  divided 
sclerite  immediately  back  of  it,  which  supports  on  its  upper  extremity 
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the  anterior  wings,  has  by  some  authors  been  considered  to  represent 
the  episternum  of  the  metathorax.  As  already  indicated,  it  is  inti- 
mately fused  with  the  mesothorax,  and  its  place  here  is  still  further 
shown  by  its  relation  to  the  anterior  wings.  The  epimeron  of  the 
metathorax  is  comparatively  small,  and  the  episternum  is  apparently 
wanting,  unless  the  sclerite  just  above  the  metepimeron  may  be  so 
considered. 

The  leg  includes  a  large  coxal  joint,  2-jointed  trochanter,  and  the 
femur,  tibia,  and  tarsus  occurring  in  the  order  named.  In  two  genera 
the  legs  are  characteristically  shaped — Crcesus  having  the  apex  of  the 
hiud  tibh©  and  the  metatarsus  broad  and  flattened,  resembling  the  con- 
dition obtaining  in  social  bees,  and  Rolcocneme  having  these  parts 
somewhat  enlarged  and  the  posterior  tibiae  distinctly  grooved  exteriorly. 
This  last  character  is,  however,  present  in  other  genera,  though  less 
distinctly.  The  tibial  spurs,  of  whicli  there  are  two  at  the  apex  of  each 
tibia,  do  not  vary  sufficiently  to  be  of  much  value  in  generic  or  specific 
descriptions.  The  forward  one  of  the  anterior  pair  of  legs^  is  much 
stronger  than  the  others,  and  doubtless  serves  the  role  of  an  antenual 
sqraper,  as  does  the  corresponding  spur  in  other  llymenoptera. 

The  claws,  while  affording  primarily  generic  characters,  are  of  some 
value  in  the  characterization  of  species.  Three  distinct  types  of  claws 
are  noted,  viz,  the  first,  in  which  the  claw  is 
more  distinctly  cleft,  the  two  teeth,  which 
have  been  termed  rays  throughout  the  de- 
scriptions, extending  in  a  direction  nearly 
parallel,  the  inner  ray  being  commonly  not 
much  shorter  than  the  outer  (fig.  4,  d,  c,  /); 
the  second  form  of  claw  consists  in  the  pro- 
jection of  a  minute  tooth  well  within  the 
apex  of  the  claw  and  extending  nearly  at 
right  angles  to  the  claw  (fig.  4,  &,  c)  ,•  and  the 
third,  a  simple  claw,  without  branch  or  tooth 
(fig.  4,  a). 

The  abdomen  is  ovate  or  elliptical,  less 
commonly  elongate,  as  in  Euura,  and  usually 
more  or  less  depressed.  It  presents  in  the 
female  nine  dorsal  arcs,  if  the  small  terminal 
sclerite  attached  to  the  large  overlapping 
eighth  arc  is  considered  to  be  distinct.  This  last  sclerite,  the  ninth, 
bears  laterally  within  the  margin  at  its  base  the  two  unjointed  append- 
ages known  as  cerci.  The  female  has  but  six  ventral  arcs,  the  terminal 
ones  being  metamorphosed  into  the  ovipositor  and  its  basal  supports.1 
The  male  abdomen  has  seven  prominent  dorsal  arcs,  with  a  thin  and 
frequently  concealed  terminal  arc,  and  seven  ventral  arcs,  the  last 
(liypopygium)  being  very  long,  more  or  less  curved  upward  at  the  tip, 


FlO.  4.— Typos  of  claws :  a,  Qymno- 
nychu*  ealij 'omicits;  b,  Pachimcina- 
tus  exteHsieornis;  c,  Lygoeonematua 
erichsonii;  d,  Amauronnnatus luteo- 
tergum;  e,  Ptermus  eorneUi;  /, 
Pontania  agilis  (original). 


•For  structure  of  this  organ  iu  llytueuoptera,  see  Piw.  Ent.  Soc.  Wash.,  vol.  u,  p.  201. 
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and  incloses,  with  the  terminal  dorsal  arc  (pygidiuin),  the  claspers  and 
sexual  organs.  To  use  these  latter  in  description  requires  dissection, 
and  they  have  not,  therefore,  been  referred  to. 

In  the  female  the  sheath  of  the  ovi- 
positor has  been  referred  to  through- 
oat  the  descriptions,  and  the  more 
prominent  variations  consist  in  its 
width  and  in  the  character  of  the 
upper  and  lower  margin  and  of  the 
apex.  The  hairy  vestiture,  particularly 
that  of  the  extreme  apex  and  the  lower 
margin,  also  presents  good  specific  char- 
acters. The  cerci  are  either  very  short, 
La,  robust,  or  spindle-shaped,  or  are  very 
*»2>   elongate  and  slender. 

In  the  males  the  apex  of  the  seventh 
dorsal  segment  and  the  terminal  ven- 
tral segment  are  useful,  particularly  in 

Fio.  5.— Abdomen  of  Paehynematuserichsonii,  ..  ,    _ 

i.torai  and  ventral  view.:  Segment,  num.  generic  separation,  and  also  presentspe- 
bered  i  to  »-,  a,  spicule  piato;  6,  uaaai  por-  cific  features,  particularly  in  the  termi- 
.p^rpeXr^tn^rX^  »»*  prolongation  from  the  center  of  the 
enlarged  (original).  seventh  dorsal  segment,  which  projec- 

tion, following  Konow,  is  referred  to  in  the  descriptions  as  the  proci- 
dentia. The  narrow  projecting  tip  of  this  segment  is  usually  thickened 
and  prominent,  and  varies  in  its  width  relative  to  its  length  and  in  the 
character  of  the  constriction,  or 
otherwise,  of  its  base.  ^*fTjT^^  *  ^***\4 

The  subject  of  the  venation  of   f^^ 
Tenthredinidae   has  been   fully  >r..2 
discussed  elsewhere  and  need  £ 
not  be  referred  to  at  length  here.1 
The  normal  venation  of  the  Ne- 
matines  is  indicated  in  the  ac- 
companying figure  (fig.  6).    Of       ^v^_^ J^-^-^s' 

importance  in  specific  character-  ¥lQ-  •.— nwhatiow  or  NmATmw:  Longitudinal 

veins.— a,  costal;  6,  subcostal;  c,  median;  d,  anal;  e, 
accessory;/,  axillary;  g,  inferior;  A,  radial;  s  cubi- 
tal; j,  snbdiscal.  Cross  veins.—  k,  transverse  costal; 
m,  n,  o,  first  to  third  transverse  cubitals;  pt  basal;  y 
and  r,  first  and  second  recurrent*;  «and  t,  first  and 
second  transverse  medians.  Cell*.— I, costal;  2,  sub- 
costal ;  3,  median ;  4,  lanceolate ;  5,  anal ;  6,  radial ;  8-1 1 , 
first  to  fourth  cubitals ;  12-14,  first  to  third  discals ;  15. 
16,  first  and  second  posteriors.  (In  the  hind  wing  cells  8 
and  13  are  usually  termed  the  discal  cells).   (Original. ) 


ization  are  the  intercostal  cross 
vein  in  its  relation  to  the  basal 
vein,  and  its  angle  with  the 
costa ;  the  second  recurrent  vein, 
as  to  whether  interstitial  with 
the  second  transverse  cubital  or 
received  beyond  or  within  the 
latter;  and  in  the  posterior  wings,  the  relation  of  the  outer  veins  of  the 
discal  cells.  The  shape  of  the  cells  of  the  anterior  wings  is  of  compara- 
tively little  importance,  with  the  exception  of  the  third  cubital,  which 


1  Proo.  Eut.  Soc.  Waah.,  111,  pp.  78-82. 
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sometimes  presents  good  specific  characters  in  the  matter  of  its  length 
compared  with  its  width,  and  of  the  length,  respectively,  of  its  basal 
and  apieal  cross  veins.  In  a  few  species  the  relative  length  of  the 
discal  cells  of  the  hind  wings  is  of  importance.  In  general,  however, 
the  neuration  of  the  wings  of  the  Nematiues  (I  refer  here  more  particu- 
larly to  the  genera  developed  from  the  old  genua  Nematus)  is  strikingly 
uniform — so  much  so  that  repeatedly  in  the  descriptions  reference  is 
made  to  what  is  termed  normal  venation.  This  venation  will  be  under- 
stood by  a  reference  to  the  figure  which  is  drawn  to  represent  such 
venation,  and,  briefly,  consists  in  the  intercostal  cross  nerve  being 
inclined  and  about  its  own  length  anterior  to  the  basal  nerve;  the  sec- 
ond recurrent  being  received  well  within  the  second  cubital  cell ;  the 
third  cubital  more  than  half  as  wide  at  base  as  at  apex  and  about 
twice  as  long  as  wide  at  base;  the  upper  discoidal  cell  of  the  hind  wings 
exceeding  the  lower  and  about  twice  as  long  as  wide.  The  stigma 
varies  considerably  in  different  genera,  and  also  within  the  limits  of 
species.  This  variation  relates  to  its  width  compared  to  its  length  and 
the  character  of  its  apex,  whether  suddenly  or  rather  obtusely  pointed, 
or  distinctly  acuminate,  and  also  in  the  character  of  its  lower  border, 
whether  regularly  circularly  rounded  or  nearly  straight  or  more  or  less 
angulated. 

The  features  of  coloration,  which  have  hitherto  been  used  almost 
exclusively  in  the  differentiation  of  species,  are  often  constant  and  fur- 
nish reliable  characters,  but  can  not  be  implicitly  relied  upon.  For  the 
ready  separation  of  species  and  for  use  in  synoptic  tables,  color  will 
always  be  more  valuable  than  structural  characters,  especially  to  the 
beginner  (see  p.  23).  The  surface  characters  of  the  species,  such  as 
punctuation  and  hairy  vestiture,  are  of  both  specific  and  generic  value, 
but  are  less  striking  and  significant  in  this  subfamily  than  in  most  of 
the  other  divisions  or  in  other  families  of  Hymenoptera. 

Secondary  wxual  character*. — The  correct  association  of  the  males 
and  females,  in  the  absence  of  breeding  records,  is  a  difficult  matter,  on 
account  of  the  striking  variation  in  the  sexes  in  shape,  structure  of 
certain  parts,  and  particularly  in  coloration.  The  most  important  sec- 
ondary  sexual  characters  are :  Color,  the  male  being  usually  much  darker 
than  the  other  sex;  form,  the  male  in  general  being  much  more  elongate; 
and  shape  of  antennae,  which  in  the  male  are  commonly  very  much  longer 
than  in  the  female  and  frequently  compressed  basally. 

CLASSIFICATION. 

The  following  characteristics  distinguish  the  Nematiuae  from  allied 
groups:  AntenniB  9-jointed,  usually  elongate,  slender,  tapering,  rarely 
with  processes  on  basal  joints,  frequently  more  elongate  in  the  males 
than  in  the  females,  and  somewhat  compressed;  anterior  wings  with 
simple,  seldom-divided  radial  cell,  in  which  latter  case  the  second 
cubital  receives  both  recurrent  veins;  basal  nervure  converging  with 
13440— No.  3 2 
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the  first  recurrent  nervure;  hind  wings  always  with  two  discal  cells  and 
with  complete  lanceolate  cell. 

The  following  table  of  genera  is  based  in  part  on  the  classification 
given  by  P.  W.  Konow,1  and  it  is  hoped  that  it  will  facilitate  the  recog- 
nition of  the  new  genera,  most  of  which  are  represented  among  our 
North  American  species. 

The  revision  of  genera  with  redescriptions  of  old  species  is  limited 
to  the  genera  formerly  included  in  the  genus  Nematus. 

Of  the  other  genera  a  list  of  the  American  species  only  is  given, 
together  with  a  few  notes  on  synonymy. 

TABLK  OF  GENERA. 

Anterior  wings  with  simple  radial  cell. 

Lanceolate  cell  widely  contracted  in  the  middle. 

Second  and  third  cubital  cells  each  receiving  a  recurrent  vein. 

Third  to  fifth,  sometimes  sixth  and  seventh,  antennal  joints  of  the  male 
with  a  more  or  less  prominent  branch  at  tho  tip;  antennae  of  the 
female  somewhat  compressed  and  with  sharp  projection  at  tip  of 

basal  joints I.  Cladius  lllig. 

Joints  of  antenna)  without  projections  at  tip;  third  antennal  joint 
curved  at  the  base,  in  the  male  with  a  short,  blunt  fork  beneath,  and 

in  the  female  with  a  sharp  projection II.  Trichiocampm  Htg. 

Antenna?  without  peculiarities III.  Priopkoru*  Latr. 

Second  cubital  cell  receiving  both  recurrent  veins. 

Claws  bifld IV.  Camponiscm  Newm. 

Claws  simple V.  Anoplonyx  gen.  nov.9 

Lanceolate  cell  potiolate. 

Third  transverse  cubital  wanting VI.  Euura  Newm. 

Third  transverse  cubital  present. 

Claws  bifid,  clypeus  usually  emarginate. 

Tip  of  the  eighth  dorsal  segment  of  the  male  with  a  small,  blunt, 

more  or  less  awl-shaped,  projection;  antenna;  of  female  filiform, 

small  Bpccios,  2  to  5  mm.  long,  stigma  often  haviug  clear  base, 

sheath  often  pointed  at  tip,  gall  inhabitere..  VII.  Pontania  Cost. 

Eighth  dorsal  segment  of  male  broader,  obtusely  pointed,  or  not  at 

all  produced  at  tip;    antenna?  distinctly  tapering  toward  tip; 

stigma  not  lighter  at  base ;  sheath  not  pointed  at  tip ;  body  more 

robust. 

Last  ventral  segment  of  male  obtusely  triangularly  produced  at 

tip;   sheath  of  female  of  the    usual  form;    posterior  tibia* 

simple. 

Mesonotum  and  pleura'  shining;  antenna)  long  and  slender, 

usually  lighter  colored  beneath;  head,  viewed  from  the 

front,   almost  round;    labium    but   slightly  projecting; 

sheaths  usually  narrow  and  delicate. .  VIII.  Pteronu*  Jur. 

1  Deutsche  ontomologische  Zeitschrift  for  1890,  pp.  225-255. 

9  Anoplonyx  gen.  nov.  (av,  without;  oirXov,  weapon ;  oVt>£.  claw)  is  separated  from 
Camponiscu8  Newm.  (of  which  Leptopus  Hartig  is  a  synonym)  by  the  very  important 
character  of  a  simple  claw  without  branch  or  inner  tooth.  The  type  of  both  New- 
man's and  Hartig's  genus  is  Camponiscue  luridiventris  Fall.,  in  which  the  claws  are 
deeply  notched,  the  rays  being  subequal.  Anoplonyx  will  include  Camponiscus  pee- 
toralis  Lep.,  C.  bicolor  Lep.,  and  C.  ovatus  Zadd.  The  other  two  species  of  this  genus, 
C.  auritw  Z.  &  B.,  and  C.  carinthiacus  Z.  &  B.,  I  have  not  had  an  opportunity  to 
examine;  they  may  belong  with  C.  luridiventris  or  possibly  come  in  tho  new  genus. 
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Meson ot am  and  pleura  opaque,  with  very  dense  and  fine 

punctures ;  an  ten  lire  short,  tapering  decidedly  toward  tip ; 

head  more  or  less  triangular  and  with  long,  projecting 

labium ;  stigma  narrow,  tapering  posteriorly,  lengthened; 

sheath  rather  thick  and  stout.  IX.  Antauronematus  Knw. 

Last  ventral  segment  of  male  excavated  at  tip,  not  obtusely 

triangularly  produced;  sheath  of  female  very  broad  or  the 

posterior  tibiie  and  tarsi  thickened. 

Posterior  tibia?  and  tarsi  very  broad  and  flattened. 

X.  Craxus  Leach. 
Posterior  tibia?  and  tarsi  not  flattened. 

Posterior  tibia?  and  tarsi  thickened,   tibiie  externally 

with  longitudinal  furrow XL  Holcooneme  Knw. 

Posterior  tibiae  and  tarsi  simple ;  sheath  very  thick  and 

stout XII.  Nematus  Jut. 

Claws  with  short  tooth  within  tip,  tooth  projecting  nearly  at  right 
angle. 
Clypeus  emarginate. 

Vertex  with  distinct  pentagonal  area. 

XIII.  Pachynematus  Knw. 
Vertex  without  pentagonal  area.  XIV.  Micranematua  Knw. 
Clypeus  truncate. 

Pentagonal  area  more  or  less  distinct ;  eighth  dorsal  segment 
carinated,  subproduced ;  sheath  simple ;  elongate  species. 

XV.  Lygeeonematus  Knw. 

Pentagonal    area  wanting;    sheath    with    distinct   scopa; 

first  transverse  cubital  frequently  wanting;  short,  ovate 

species XVI.  Prxstipkora  Latr. 

Claws  simple,  without  branch  or  tooth. 

XVII.  Oymnonyohus  gen.  nov.1 
Anterior  wings  with  divided  radial  cell. 

Lanceolate  cell  petiolate XVIII.  IHneura  Dahl. 

Lanceolate  cell  contracted XIX.  Hemichroa  Steph. 

I.  Genus  CLADITJS  Illiger. 

Cladius  111.    Fauna  Etrusca,  2d  ed.,  p.  27,  1807. 

CladiuB  pectinicornis  Fourcroy.     En  torn.  Paris.,  n,  p.  374,  1785. 

Cladius  immera  Norton.    Proc.  Bost.  Soc.  Nat.  Hist.,  viii,  p.  223, 1861. 

The  only  representative  of  this  genus  in  this  country  is  the  well- 
known  enemy  of  the  cultivated  rose,  described  as  new  by  Norton 
under  the  name  C.  isomera.  An  examination  some  years  since  of 
Norton's  species  in  comparison  with  the  European  C.  pectinicornis  indi- 
cated at  once  the  identity  of  the  two.  The  common  European  enemy 
of  the  rose  had  evidently  been  early  imported  with  rose  plants  into 
New  England,  and  the  attention  of  Harris  and  Norton  was  drawn  to  it 
at  a  time  when  comparisons  were  out  of  the  question,  and  it  was  very 
naturally  described  as  a  new  species.  For  a  full  account  of  its  habits, 
with  figures,  see  Insect  Life,  vol.  v,  p.  6. 

1  From  yvproS,  naked,  and  orv$t  claw. 


I 


20 


II.  Genua  TRICHIOCAMPUS  Hartig. 

Trichiocampu*  Htg.,  Fain:  Blattw.  u.  Holzw.,  p.  176,  1837. 

SPECIES. 

gregariu*  Dyar.     Can.  Eiit.,  xxvii,  p.  191,  <?,  1805. 

viminalis  Fallen.     Sveusk.  Vet.-Akad.  Handl.,  xxix,  p.  117, 1808. 

Aulacomerus  lulesoens  Lintner.    4th  Kept.  N.  Y.  State  Entoin.,  pp.  94-96, 

1888. 

III.  Genus  PRIOPHORUS  Dahlbom. 

Prtophorus  Dahl.     Conspect.  Tenth.  Scand.,  j».  4,  1835. 

SPECIES. 

aqualis  Norton.     Trans.  Am.  Eut.  Soc,  ill,  p.  78,  $ ,  1872. 
simplicioornin  C reason.     Trans.  Am.  Ent.  Soc.,  ii,  p.  367,  <?,  1869. 
soliiaria  Dyar.     Can.  Ent.,  xxvii,  p.  192,  9,  1895. 

IV.  Genus  CAHPONISCUS  Newman. 

Camponiscu8  Newm.     Entomologist,  lv,  p.  215,  1869. 
No  American  species. 

V.  Genus  AV0PL0NYX  Gen.  Hoy. 

No  American  species. 

VI.  Genus  EUURA  Newman.1 

Euura  Newm.     Entoin.  Mag.,  lv,  p.  259,  183/. 

SPECIES. 

albiricta  Cresson.    Trans.  Am.  Ent.  Soc.,  vm,  p.  4,  9, 1880. 
mwioana  Cameron.    Traus.  Ent.  Soc.  Lond.,  1884,  p.  482,  9 . 
nigra  Provanchcr.     Addit.  Faun.  Can.  Hymen.,  p.  346,  9 ,  1888. 
orbitalis  Norton.    Proc.  Ent.  Soc.  Phil.,  I,  p.  144,  9,  $t  1862. 
salicicola  Smith.    N.  A.  Entom.,  I,  p.  41, 1879. 
salicis-noduB  Walsh.    Proc.  Ent.  Soc.  Phil.,  vi,  p.  253,  £,  1866. 
salicis-orum  Walsh.    Proc.  Ent.  Soc.  Phil.,  vi,  p.  252,  9 ,  $ ,  1866. 
perturbana  Walsh.     Proc.  Ent.  Soc.  Phil.,  vi,  p.  254,  9,  <?,  1866. 

VII.  Genus  PONTANIA  Costa. 

rontania  Costa.     Fauna  Napoli,  Teuthred.,  1859,  p.  20. 

Body  small,  smooth,  clypeus,  emarginate  at  tip,  tarsal  claw  bifid,  stigma  usually 
lighter  at  base,  eighth  dorsal  segment  of  male  with  procidentia  produced,  narrow 
obtusely  pointed,  more  or  less  awl  shaped,  black.    Female  antennw  subfiliform 
sheath  often  pointed.     Gall  inhabiters.     Species  three  to  five  millimeters  long. 

1 1  have  a  considerable  amount  of  material  in  this  genus  and  hope  soon  to  give  it 
a  thorough  revising.  Until  this  is  done,  unbred  material  can  not  often  be  satisfac- 
torily placed. 
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This  genus,  as  characterized  above  by  Konow,1  includes  a  group  of 
small  Nematines  which,  so  far  as  their  habits  have  been  discovered, 
breed  in  galls  ou  the  leaves  of  various  species  of  willow.  So  far  as  I 
am  aware,  all  willow-leaf  galls  are  caused  by  these  insects.  The  Euuras, 
which  come  closest  to  them  in  habit,  always  produce  galls  in  twigs  or 
buds  or  inhabit  twigs  without  resulting  gall  formations,  and  never 
attack  the  leaf  proper. 

The  European  species,  now  known  as  Pontania  gallieola  Stcph.,  is 
the  type  of  the  genus,  and  was  described  by  Linnaeus  in  1761  as  Cynips 
capreWj  evidently  from  the  gall  alone,  and  was  referred  to  Cynips  until 
1835,  when  the  name  Nematus  gallieola  was  given  it  by  Stephens,  using 
Westwood's  manuscript.  The  adult  insect  seems  now  for  the  first  time 
to  have  been  characterized.  It  was  subsequently  described  by  Hartig 
as  Nematus  vallisneria  (1837),  and  in  1850  the  genus  Pontania  was 
erected  for  Hartig's  species  by  Costa.  This  genus  was  not  very  gener- 
ally adopted  until  revived  by  Konow. 

The  habits  of  a  number  of  our  species  have  been  detailed,  notably  by 
Mr.  Walsh,2  and  particularly  the  latter's  species— pomum*  puum,  and 
desmodioides.  A  quantity  of  material  in  various  species  has  also  been 
bred  at  the  Department  of  Agriculture,  and  the  habits  of  the  genus 
based  on  these  records  may  be  briefly  summarized,  as  follows  : 

The  galls,  induced  by  the  egg  punctures  of  the  females  in  young,  ten- 
der leaves,  begin  to  develop  in  early  summer  and  are  usually  globular 
and  fleshy  and  greenish  in  color,  but  later  in  the  season  frequently 
become  rosy  tinted  or  brownish.  The  larva  reaches  full  growth  early 
in  the  fall  (September),  and  by  this  time  has  completely  eaten  out  the 
interior  of  the  gall,  leaving  it  a  mere  shell  tilled  with  frass.  The  gall 
is  almost  invariably  abandoned  at  this  time  by  the  larva,  and  the  species 
studied  at  the  Department  seem  to  prefer  to  enter  soft  or  rotting  wood 
or  the  pith  of  plants  to  construct  their  hibernating  cocoons.  In  the 
absence  of  such  material  they  will  form  cocoons  in  the  earth,  and  if 
supplied  with  neither  earth  nor  wood  they  will  sometimes  hibernate 
within  their  own  galls  or  enter  others  of  their  own  species  or  of  other 
insects.  Pupation  and  transformation  to  the  adult  take  place  in  the 
early  part  of  March  and  during  April,  extending  into  May.  Iudoors, 
in  breeding  cages,  where  they  are  subject  to  uunatural  conditions,  they 
may  issue  as  early  as  February,  but  this  is  exceptional. 

Mr.  F.  H.  Chittenden,  who  has  reared  a  number  of  these  insects  from 
cocoons  in  dead  wood  of  maple,  says  of  the  adults  (males  of  Pontania 
pisum)  that  they  are  extremely  active  and  pugnacious.  "  Confined  in  a 
small  vial,  they  began  to  fight  at  once,  and  when  separated  but  a  single 
specimen  issued  from  the  melee  in  perfect  condition,  the  remainder 
being  minus  antenna)  aud  legs." 

'Deutsche  Entora.  Zeitschrift,  1890,  p.  237. 

'See  Proc.  Eut.  Soc.  PHila.,  vi,  pp.  248-264;  Am.  Entom.,  vol.  II,  pp.  45-50. 
'The  cumbersome  aud  unnecessary  term  salicis  has  beeu  omitted  in  the  case  of  this 
and  the  other  species  to  which  it  has  hitherto  been  prefixed. 
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The  larvre  are  rather  slender,  ranging  from  6  to  10  mm.  in  length, 
few,  however,  exceeding  7  or  8  mm.    They  have  apparently  18  feet— 

6  thoracic  and  12  abdominal — the  anal  pair  of  abdominal  feet  being  rudi- 
mentary. Up  to  maturity,  the  body  is  yellowish  white,  the  head  res- 
inous or  brownish,  tips  of  mandibles  darker,  and  the  eyes,  with  narrow 
border,  dark  brown,  almost  black.  The  last  joint  of  the  thoracic  legs 
and  the  claws  are  resinous.  Just  before  abandoning  their  galls  the 
larvre  undergo  the  final  molt,1  assuming  a  body  tint  of  a  dull  grayish 
purple,  the  head  becoming  by  contrast  and  in  fact  of  a  lighter  brown. 
This  obscure  coloring  is  unquestionably  a  most  valuable  safeguard 
against  discovery  by  predaceous  insects  or  birds  during  the  wandering 
of  the  helpless,  delicate  larva  in  search  of  hibernating  quarters.  The 
cocoon  is  ovate,  of  silken  threads,  more  or  less  agglutinated,  thin,  and 
delicate.    The  life  history  of  Pontania  pisum  Walsh,  illustrated  in  figure 

7  (p.  33),  is  typical  of  the  genus. 

The  fact  noted  above,  of  the  habit  of  the  larvae  of  entering  wood, 
pith,  or  other  like  dry  material  to  pupate,  probably  explains  records 
made  by  Walsh  and  others  of  certain  species  which  have  been  desig- 
nated as  inquilinous,  either  in  the  galls  of  other  Kematines  or  in 
cecidomyiid  galls.  I  am  convinced  that  these  records  are  all  doubtful, 
and  that  the  larvra  of  these  insects,  on  abandoning  their  own  galls,  had 
simply  entered  the  others  for  hibernation.  The  fact  that  a  species  had 
been  reared  from  a  cecidomyiid  gall,  for  instance,  was  taken  as  suf- 
ficient evidence  that  it  was  inquilinous,  and  a  new  species  was  erected. 
This  is  illustrated  in  the  case  of  Nematus  hospes  Walsh,  which  is  said 
by  the  describer  to  bo  "absolutely  indistinguishable  from  the  normal 
type,  the  gall-making  Nematus  «.  pomum."  This  species  was  reared 
from  a  gall  of  Cecidomyia  8.  strobiloides  O.  S.  It  is  unquestionably 
identical  with  pomum,  and  in  fact  I  have  recently  received  from  Cor- 
nell University  two  specimens  undoubtedly  of  potnum,  labeled  as  hav- 
ing been  reared  from  the  cecidomyiid  gall  referred  to.  The  same  is 
true  of  NemaUis  inquilinus  Walsh,  which  was  reared  from  the  gall  of 
Cecidomyia  rhodoides  Walsh.  This  species  is  identical  with  Pontania 
de8modioide8  Walsh,  and  the  larva  had  merely  entered  the  cecidomyiid 
gall  to  hibernate.2 

In  going  over  the  material  of  the  Entomological  Society  of  Phila- 
delphia, the  accumulations  of  the  United  States  National  Museum,  the 

!Seo  "  Final  Moulting  of  Tenthredinid  Larvw,"  Proc.  Ent.  Soc.  Wash.,  yoI.  if, 
p.  115. 

*2fematu$  mendicua  Walsh,  which  was  reared  from  deserted  galls  of  pomum  and 
from  the  leaf  galls  of  Cecidomyia  brasticoides  Walsh,  belongs  to  the  genus  Pieronm*. 
The  larviu  apparently  entered  the  galls  in  question  to  hibernate,  and,  with  very 
little  doubt,  developed  exposed  on  the  leaves,  as  is  the  case  with  the  other  species 
of  Pteronus  living  on  willow.  Kematus  fur  Walsh,  which  was  bred  from  the  gall  of 
Cecidomyia  batatas  Walsh,  seems  also  not  to  be  a  Pontania.  The  type  specimen  can 
not  be  found,  but  on  the  authority  of  Norton  it  is  probably  identical  with  Ntmaiui 
luteotcrgum,  which  would  bring  it  within  the  genus  Amauronematu*. 
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material  submitted  by  Mr.  Gillette,  and  the  Cornell  University  material, 
I  find  26  good  species  represented,  covering  localities  practically  embrac- 
ing all  temperate  America.  Of  these  8  have  been  reared  from  or  asso- 
ciated with  galls,  and  two  galls  are  described  from  which  adults  have  not 
yet  been  obtained.  The  genus  is  a  very  difficult  one,  and  the  species  are, 
on  account  of  their  small  size  and  general  similarity,  difficult  of  separa- 
tion. They  are  closely  related  to  the  following  genus  (Pteronus),  and  the 
males  in  particular  are,  in  some  instances,  distinguished  with  difficulty 
from  Pteronm.  With  the  females  the  shape  of  the  sheath  furnishes 
an  excellent  character  for  the  division  of  the  genus  into  four  groups, 
and  structural  characters  are  available  for  the  ready  separation  of  most 
of  the  species.  The  males,  however,  are  separated  with  greater  diffi- 
culty, and  frequently  where  in  the  other  sex  two  species  are  most 
divergent  the  males  are  indistinguishable  except  in  comparatively 
trifling  colorational  details.  Dissection  of  the  sexual  organs  would  prob- 
ably yield  good  characters,  but  this  is  impossible  without  destroying 
the  specimens,  and  would  not  be  practicable  for  the  ordinary  student 
With  the  males,  therefore,  separation  of  the  species  is  based  largely  on 
colorational  features.  In  most  cases  where  males  have  been  associated 
with  females,  breeding  records  are  the  authority  for  such  references. 
In  general,  the  males  agree  with  the  females  in  possessing  the  short, 
slender,  filiform  antennae  characteristic  of  the  genus.  Two  species  only, 
so  far  as  known  to  me,  have  very  elongate  antenna*,  and  the  rather 
robust,  flattened  antenna3  characteristic  of  the  males  of  some  of  the 
allied  genera  are  very  rare  in  Pontania. 

In  recharacterizing  the  old  species,  I  have  had  the  specimens  them- 
selves before  me  and  have  not  used  the  original  descriptions  at  all. 
Therefore,  and  particularly  in  the  case  of  Walsh's  species,  which  were 
characterized  from  fresh  or  living  specimens,  some  divergences  in  the 
matter  of  coloriug  will  be  noted  by  comparison.  In  general,  it  may  be 
said  that  what  in  the  living  or  fresh  specimens  is  hyaline  or  greenish 
white  becomes  yellow  or  even  ferruginous  with  drying  and  age.  It 
seems  to  me  desirable  to  use  the  comparatively  permanent  color 
characters  presented  by  the  dry  specimens  rather  than  the  transitory 
coloring  of  the  newly  emerged  insect. 

A  number  of  parasites  and  inquilinous  insects  of  other  orders  have 
been  roared  from  the  galls,  but  it  is  not  definitely  ascertained  in  every 
case  whether  the  hosts  of  the  former  are  the  gall  makers  or  the  inquili- 
nous insects.  Mr.  Walsh  reared  a  little  curculionid,  Anthonomus  syco- 
phanta  Walsh,  from  the  galls  of  pomum,  desmodioides,  and  Euura  nodus 
Walsh.  A  small  tineid,  Batravhedra  s.  pomonella  Clem.,  was  reared 
by  Walsh  from  the  galls  of  pomum,  desmodioides,  and  a  cecidomyiid 
gall,  C.  8.  rhodoidss.  The  Department  rearings  from  galls  include  a 
dipterous  insect,  undetermined,  and  two  chalcidids,  one  a  species  of 
Sympiesis  and  the  other  Eurytoma  studiosa  Say,  both  probably  para- 
sitic on  Anthonomus  sycophanta,  which  was  reared  from  the  same  galls. 
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Bassus  euurcc  Astim.  has  been  reared  from  Pontania  resinieola,  and 
Pimpla  euurw  Ashm.  from  Pontania pyriformis.  These  last  are  undoubt- 
edly parasitic  upon  the  larvae  of  the  gall  makers. 

TABLK   OF   Sl'KClKS. 

Females. 

Sheath  broad  at  has®,  sharply  acuminate  at  tip,  and  emarginate  beneath I 

Shoath  as  above,  except  that  the  tip  is  obtusely  rounded II 

Sheath  broad  and  rounded  at  tip,  scarcely  tapering Ill 

Sheath  narrow,  elongate,  regularly  tapering  to  somewhat  pointed  tip IV 

I.  Color  in  general  black. 

Head,  thorax,  abdomen,  and  femora  black ;  teguhe  and  month  parte  pale. 

1.  cre—oni  n  sp. 
Same,  except  that  angles  of  pronotum  are  yellow  and  the  femora  are  pale 

laterally 2.  parva  Cr 

Same,  except  that  pronotum  and  logs  aro  whitish  and  the  orbits  are  broadly 

yellow  except  on  narrow  inner  margin 3.  nigrita  n.  sp. 

Same  as  last,  except  that  orbits  are  entirely  yellow;   antenna?  yellow 

beneath  and  sheath  bnt  slightly  emarginate 4.  palHcomis  Nort. 

Color  in  general  luteous. 

Claws  very  minutely  cleft  at  tip. 

Central  lobe  of  me  tano  turn  black;  outer  veins  of  posterior  discals  not 

interstitial 5.  agili*  Cr. 

Central  lobe  pale ;  outer  veins  interstitial 6.  mellima  Cr. 

Claws  coarsely  notched 7.  nevadeneis  Cr. 

II.  Color  black 8.  escavaia  n.  sp. 

Color  in  general  resinous. 

Frontal  crest  well  developed. 

Stigma  broad,  rounded  on  lower  margin. 

Crest  bulbous ;  pectus  palo 9.  rrsinicola  n.  sp. 

Crest  narrow ;  pectus  black . .....   10.  pectoralis  n .  sp. 

Stigma  narrow,  acuminate 11.  acuminata  n.  sp. 

Frontal  crest  obsolete 12.  robusta  n.  sp. 

III.  Color  in  general  black. 

Orbits  black ;  stigma  narrow  elongate IS.  kincaidi  n  sp. 

Orbits  broadly  yellow ;  stigma  brown 14.  pisum  Walsh. 

Orbits  posteriorly  yellow ;  stigma  yellow. . . . , 15.  bruneri  n.  sp. 

Color  in  general  resinous. 

Mesonotum  black,  except  scutollum;  sheath  broad,  paddle  shaped. 

16.  pacifica  n.  sp. 
Mesonotum  mostly  pale;  sheath  somewhat  blade  shaped. 

17.  pomnm  Walsh. 

IV.  Clypeus  nearly  truncate,  or  very  broadly  and  shallowly  emarginate. 

Pronotum  and  venter  of  abdomen  black. 

Tegulw  black 18.  alra  n.  sp. 

Togulippalo 19.  hyalina  Nort. 

Pronotum  and  venter  of  abdomen  pale 20.  truncata  n.  sp. 

Clypeus  distinctly  and  more  narrowly  emarginate. 
Dorsum  of  thorax  and  abdomen  black. 

Orbits  black,  or  rarely  slightly  reddish  brown. 

Venter  of  abdomen  black 21.  atrivenh-is  n.  &n 

Venter  of  abdomen  palo 22.  califortiica  n.  sp! 

Orbits  broadly  yellow. 

Stigma  and  costa  brown 23.  gracilis  n.  sp. 

Stigma  and  costa  hyaline 24.  stigmatalis  n.  sp. 
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Dorsum  of  thorax  and  abdomen  marked  with  yellow. 

Orbits,  souteltom,  and  lobes  of  thorax  more  or  less  yellow ;  robnst 

species 25.  desmodioides  Walsh. 

Some,  with  yellow  transverse  bands  on  abdomen,  and  venter  altogether 

yellow 26.  sulphured  n.  sp. 

Males. 

Antenna  as  long  as  or  longer  than  the  body  of  the  insect. 

Claws  very  minutely  divided 5.  agilia  Cr. 

Claws  coarsely  notched 7.  nevodensis  Cr. 

Antenna?  not  often  exceeding  one- half  the  body  in  length. 
Black  species. 

Orbits  black,  rarely  slightly  rnfous  posteriorly. 

Pronotam  black ;  stigma  short,  robust 22.  calif ornica  n.  sp. 

Pronotum  black ;  stigma  elongate,  narrow 13.  kincaidi  n.  sp. 

Pronotum  with  pale  margins. 

Lateral  walls  of  ocellar  basin  rounded  or  snbobsolete. 
Third  and  fourth  joints  of  antenna'  of  equal  length. 

Hind  femora  pale 9.  rssinioola  n.  sp. 

Hind  femora  more  or  less  dark 2.  parva  Cr. 

Third  joint  longest 27.  rugulosa  n.  sp. 

Lateral  walls  of  ocellar  basin  sharply  defined 8.  excavata  n.  sp. 

Orbits  yellow ;  body  black  dorsal ly. 

Venter  of  abdomen,  except  centrally,  black ;  vertex  hairless,  shining. 

14.  pisttm  Walsh. 
Venter  with  vertex  clothed  with  yellowish  hairs.  25.  desmodioides  Walsh. 
Venter  of  abdomen  altogether  pale. 
Epiraera  black. 

Outer  angles  of  pronotum  pale 17.  pomum  Walsh. 

Pronotum  altogether  pale 4.  pallicornis  Nort. 

Epimera  pale. 

Body  robust;  stigma  pale 12.  robusta  n. sp. 

Body  elongate;  stigma  brown. 

Claws  very  minutely  cleft  at  extreme  tip.  28.  placenta  Nort. 

Claws  coarsely  notched 29.  pallifrons  Cr. 

Resinous;  vertex,  mesonotum,  metanotum,  and  basal  abdominal  segments  cen- 
trally black , 26.  sulphurean.nn. 

Table  of  galls. 

Galls  springing  from  lower  side  of  leaf. 

Conical  or  pear  shaped 30.  piriformis  n.  sp. 

Globular,  attached  minutely 14.  pisum  Walsh. 

O lobular,  broadly  attached. 

Singly  on  either  side  of  midrib 17.  pomum  Walsh. 

In  rows  on  or  near  midrib 31.  monile  n.  sp. 

Galls  bisecting  leaf. 

Singly,  or  rarely  more  than  two  on  leaf. 

Usually  remote  from  petiole;  averaging  three-eighths  inch  long;  on  Salix 

longifolia 15.  bruneri  u.sp. 

Near  or  joining  petiole;  averaging  one-half  inch  long. 
Approaching  shape  of  seed  of  Desmodinm : 

On  Salix  calif  ornica  t 22.  calif  ornica  n.  sp. 

On  Salix  humilisf 25.  desmodioides  Walsh. 

On  Salix  sp 2.  porta  Cr. 

More  robust,  approaching  globular 23.  gracilis  n.sp. 
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Many  together  on  leaf. 

Paired  at  base  of  blade  of  leaf;  extending  from  middle  to  edge. 

9.  resinicola  n.  sp. 

Distributed  irregularly  along  blade  on  either  side  of  midrib,  rarely  on  edge 

of  leaf «. 19.  hyalina  Nort. 
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acuminata  n,  sp.  9  • 
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agilisCr.<?  $  ..^ 5 


pacifica  n.  sp.  9 16 

pallicornis  Norton  <?  9 4 

pallifrons  Cr.  $ 29 

parvaCr.  <?  9 2 

pectoralis  n.  sp.  9 10 

pisum  Walsh  £  9 14 

placenta  Norton  <? 28 

ponium  Walsh  <?  9 17 

pyriformis  n.  sp.  (gall) 30 

resinicola  n.  sp.  <?  9 9 

robusta  n.  sp.  $  9 12 

rugulosa  n.  sp.  $ 27 

stigmatalis  n.  sp.  9 24 

sulphurea  n.  sp.  &  9 26 

truncata  n.  sp.  9 20 


atra  n.  sp.  9 18 

atriventris  n.  sp.  9 21 

bruneri  n.  sp.  9 15 

californica  n.  sp.  $  9 22 

cressoni  n.  sp.  9 1 

desraodioides  Walsh  <J  9 25 

excavata  n.  sp.  $  9 8 

gracilis  n.  sp.  9 23 

hyalina  Norton9 19 

kincaidi  n.  sp.  9 13 

mellinaCr.  9 6 

monile  n.  sp.  (gall) 31 

nevadensis  Cr.  <?  9 7 

nigrita  n.  sp.  9 3 

1.  Pontania  cressoni  new  species. 

Female. — Length  4.5  mm.;  not  very  robust;  clypeus  deeply  emargirfate; 
lobes  small,  pointed;  ocellar  basin  distinctly  defined,  breaking  rather 
broadly  into  prominent  antennal  fovea;  antenna)  normal,  third  joint 
a  little  longer  than  fourth;  sheath  acuminate,  emarginate  beneath; 
claws  deeply  cleft;  venatiou  normal,  except  that  outer  veins  of  discal 
cells  of  posterior  wings  are  interstitial.  Color  black,  shining,  including 
pronotum,  orbits,  and  femora;  teguhe,  mouth  parts,  tibia*  and  tarsi  pale, 
more  or  less  infuscated,  especially  at  tips  of  posterior  tibiae  and  their 
tarsi ;  wings  nearly  hyaline ;  stigma  and  costa  brown,  the  former  hyaline 
at  base. 

One  female,  Washington.    (Coll.  Am.  Ent.  Soc.) 

2.  Pontania  parva  Cresson. 

1880.    Xemattis  parvus  Cresson.    Trans.  Am.  Ent.  Soc,  vm,  p.  5. 

Female. — Length  3.5  to  4  mm.;  not  robust;  clypeus  shallowly  and 
broadly  exavated;  lobes  short,  minute;  mouth  parts  with  very  long  and 
rather  numerous  light  hairs;  lateral  furrows  of  vertex  very  broad  and 
deep;  ocellar  basin  distinctly  defined;  frontal  crest  indistinct,  broken  by 
the  broad,  oval,  deeply  excavated  antennal  fovea;  antenna)  very  slender, 
joints  4  and  5  as  long  as  or  longer  than  3;  sheath  strongly  acuminate  at 
tip,  circularly  emarginate  beneath,  rounded  above;  cerci  tapering;  claws 
small,  deeply  and  finely  notched,  rays  almost  parallel;  venation  normal. 
Color  black,  shining;  mouth  parts,  spot  beneath  antenna;,  outer  third  of 
pronotum,  tegulae,  apices  of  coxa;,  trochanters,  and  legs  for  the  most  part 
yellowish ;  upper  and  lower  margins  of  femora,  tips  of  tibi®,  particularly 
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posterior  pair,  and  tips  of  tarsi,  including  all  of  posterior  pair,  reddish 
brown;  all  of  legs  somewhat  infuscated;  veins  brown;  basal  half  of 
stigma  and  extreme  base  of  costa  pale;  in  some  specimens  the  legs 
beyond  the  trochanters  are  altogether  light,  except  posterior  tibiae  and 

tarsi. 

• 

Male. — Length  3.5  mm. ;  agrees  with  the  female  in  general  structure  and 
colorational  characters;  lateral  walls  of  ocellar  basin  more  flattened 
and  rounded;  the  stigma  uniformly  brownish;  the  antennae  distinctly 
fulvous  beneath. 

Gall. — Length  8  mm.;  breadth  6  mm.  Of  type  of  desmodioides,  but 
rather  smaller  and  projecting  most  on  lower  surface  of  leaf.  In  the 
specimen  examined,  two  occur  on  the  leaf,  one  on  either  side  of  the 
midrib,  and  each  extends  from  the  latter  to  the  margin  of  the  leaf.  Sur- 
face, especially  lower,  tuberculatc  and  rosy.  Exit  hole  of  adult  on 
lower  side,  just  at  surface  of  leaf  and  at  end  next  to  petiole. 

Ten  females. — Nevada  4,  California  3,  Oregon  2,  and  Arizona  and 
Montana  1  each.  (Coll,  Am.  Ent.  Soc.)  Also  one  specimen  collected 
by  T.  Kincaid  at  Olympia,  Wash.  (Coll.  Cornell  Univ.)  One  male 
from  California.  (Coll.  Am.  Ent.  Soc.)«  Galls  on  willow  leaf  collected 
by  Mr.  Ehrhorn,  Mountain  View,  Cal.  Two  adults  reared,  which,  with 
galls,  are  in  collection  of  William  H.  Ashmead. 

3.  Pontania  nigrita  new  species. 

Female. — Length  4  mm. ;  clypeus  circularly  excavated ;  lobes  rounded; 
mouth  parts  with  rather  long,  whitish  hairs;  walls  of  ocellar  basin  dis- 
tinctly defined;  frontal  crest  somewhat  broken  by  the  very  elougate, 
distinctly  limited  antennal  fovea;  antenna)  with  joints  3  to  5  sub- 
equal;  sheath  broad,  strongly  acuminate  at  tip;  cerci  robust,  tapering; 
claws  deeply  notched,  rays  nearly  equal;  third  cubital  cell  quadrate,  not 
longer  than  wide;  outer  veins  of  discal  cells  of  hind  wings  interstitial. 
Color  black,  shining;  face  below  antennae,  posterior  and  upper  orbits, 
most  of  pronotum,  tegulae,  all  of  legs  except  extreme  bases  of  posterior 
cox&b  and  extreme  bases  of  posterior  tibia)  whitish  or  resinous;  tips  cf 
posterior  tarsi  and  tips  of  cerci  dusky;  bases  of  all  wing  veins  reaching 
the  body  and  extreme  base  of  stigma  light;  balance  of  veins  brown. 

One  female.    Michigan.    (Coll.  U.  S.  Nat.  Mus.) 

4.  Pontania  pallicornis  Norton. 

1861.    Nematu$  pallicornis  Norton.    Boston  Proc.,  vni,  p.  160. 

1867.     Nematus pallicornis  Norton.    Trans.  Am.  Ent.  Soc.  i,  p.  203 (Cat.,  etc.,  p.  65). 

Female. — Length  5  mm.;  somewhat  robust;  clypeus  circular  and  mod- 
erately broadly  notched,  lobes  small ;  mouth  parts  with  scattering  whit- 
ish hairs;  vertex  roughened;  ocellar  basin  distinctly  defined;  frontal 
crest  strongly  developed,  very  slightly  broken  by  the  antennal  fovea, 
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which  is  oval  and  not  deeply  excavated;  antenna  short,  scarcely 
tapering ;  sheath  rather  broad,  acuminate,  but  not  very  sharply  pointed, 
hairs  rather  long  and  abundant;  cerci  pointed ;  claws  very  large,  deeply 
cleft;  venation  about  normal;  intercostal  vein  nearly  at  right  angles 
with  costa,  and  outer  veins  of  discal  cells  of  hind  wings  interstitial,  or 
nearly  so.  Color  black,  shining;  face  below  antenna),  orbits,  mo&th 
parts,  angles  of  pronotum,  tegulre,  and  legs,  except  extreme  bases  of 
coxa*,  yellowish  ferruginous;  an  tenure  ferruginous  beneath,  especially 
toward  apex;  veins  light  brown;  base  of  stigma  and  base  of  costa  pale; 
abdomen  inclined  to  rufous  beneath. 

Male. — Length  4.5  mm.;  an  tenure  much  longer  and  antennal  fovea 
somewhat  narrower  than  in  female;  tip  of  abdomen  strongly  recurved; 
color  as  in  female,  except  that  bases  of  posterior  coxre  only  are  black, 
and  the  abdomen  ventrally  with  more  or  less  of  the  apex  of  the  last 
dorsal  segment  is  yellowish  ferruginous.  The  antennre  also  are  almost 
altogether  yellowish,  except  scape  and  basal  joints  of  the  flagellum 
above. 

Five  females  and  five  males.  Illinois,  Texas,  and  New  Hampshire. 
(Colls.  Am.  Ent.  Soc.  and  U.  8.  Nat.  Mus.) 

5.  Pontania  agilis  Cresson. 

1880.     Nematus  agilis  Cresson.     Trans.  Am.  Ent.  Soc,  vm,  p.  9. 

Female. — Length  5  mm.;  very  robust;  clypeus  broadly  and  shallowly 
excavated;  lobes  minute,  rounded;  vertex  elevated,  but  with  ocellar 
basin  not  very  distinctly  limited ;  ridges  rounded;  frontal  crest  not  dis- 
tinctly raised ;  antennal  fovea  circular,  shallow;  claws  very  minutely 
and  microscopically  cleft  at  extreme  apex;  sheath  strongly  acuminate, 
broad  basally;  cerci  tapering;  venation  normal.  Color  yellowish  ferru- 
ginous, resinous,  shining;  antennre,  spot  including  ocelli,  small  circu- 
lar spot  on  occiput,  stripe  on  each  of  the  lobes  of  mesothorax,  base  of 
scutellum,  metathorax,  more  or  less  of  first  segment  of  abdomen,  black ; 
veins  yellowish  brown;  stigma  and  costa  yellow,  the  former  edged  with 
brown  at  tip. 

Male. — Length  4  to  4.5  mm.;  very  slender,  graceful;  head  and  mouth 
parts  about  as  in  female;  antennre  very  long,  slender,  longer  than  entire 
body;  claws  cleft  as  in  female.  Color :  Large  spot  on  vertex,  extending 
considerably  beyond  ocelli  and  backward  over  occiput,  mesothorax 
metathorax,  abdomen,  dorsally  except  sides  of  the  terminal  segments 
scape  and  tiagellum  above,  black;  balance  of  insect,  including  venter 
legs,  lower  surface  of  antennre,  except  extreme  tip,  yellowish  ferrugi- 
nous; veins  brown;  stigma  yellow,  edged  with  brown. 

One  female  and  five  males.  Nevada  and  Washington.  (Coll.  Am. 
Ent.  Soc.) 
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C.  Pontania  meUina  Cresson. 

1880.    Nematus  mellinus  Crosson.     Trans.  Am.  Ent.  8oc,  viii,  p.  10. 

Feinale. — Length  5.5  mm.;  very  robust,  shining;  clypeus  distinctly 
but  rather  broadly  emarginate;  lobes  short,  broad,  rounded;  ocellar 
basin  deeply  excavated;  sides  and  frontal  crest  strongly  raised,  but 
rather  thick  and  rouuded,  the  former  somewhat  broken ;  antennal  fovea 
deep,  not  sharply  defined;  antennae  scarcely  longer  than  head  and 
thorax,  slender,  joints  3  and  4  subequal;  venation  in  general  normal; 
intercostal  very  uear  basal ;  the  outer  veins  of  discal  cells  of  hind  wings 
interstitial;  stigma  not  very  broad,  tapering  from  oval  base  circularly 
to  apex;  sheath  sharply  acuminate,  fringed  with  ratber  long  hairs; 
cerci  long,  scarcely  tapering;  claws  very  minutely  notched  at  extreme 
apex.  Color  yellowish,  tiuged  with  ferruginous,  a  little  darker  around 
vertex,  mesonotum,  and  raesepimera;  an  tenure,  small  spot  about  ocelli, 
sometimes  limited  to  ring  about  each  ocellus,  minute  spot  on  occiput, 
spot  on  lateral  lobes  of  mesonotum,  on  either  side  of  mesoscutellum, 
apex  of  latter,  and  most  of  metauotum  except  basal  plates  black; 
dorsal  margin  and  tip  of  sheatii  brownish;  veins  yellowish  brown; 
stigma  and  costa  yellow,  unicolorous. 

Two  females.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

This  species,  though  somewhat  larger,  is  very  closely  allied  to  agilis 
Cresson. 

7.  Pontania  nevadensis  Cresson. 

1880.    Nematus  nevadensis  Cresson.    Trans.  Am.  Ent.  Soc,  vm,  p.  9. 

Female. — Length  4.5  to  5  mm.;  very  robust,  shining;  vertex  slightly 
roughened ;  clypeus  broadly,  shallowly  excavated ;  hairs  of  clypeus  and 
labrum  almost  wanting;  sides  of  ocellar  basin  very  sharply  raised; 
frontal  crest  large,  distinct,  unbroken;  antennal  fovea  circular,  rather 
deeply  excavated;  antenna)  short',  not  as  long  as  head  and  thorax, 
joint  3  very  slightly  longer  than  4  and  5;  sheath  broad  basally,  strongly 
acuminate;  cerci  moderate,  tapering;  claws  very  large,  deeply  cleft. 
Color  sulphur  yellow;  antenna,  quadrate  spot  on  vertex,  extending 
back  over  occiput  with  lines  running  to  base  of  antenua^,  mesonotum, 
metanotum,  and  stripe  on  basal  segments  of  the  abdomen  becoming 
obsolete  after  the  fourth  or  fifth  segment  black;  spot  beneath  base  of 
wings  and  upper  margin  and  apex  of  sheath  brownish  black;  antenna) 
inclined  to  fulvous  beneath  toward  tips;  veins  yellowish  brown ;  stigma 
lighter,  except  lower  apical  margin;  costa  lighter  at  base. 

Mate. — Length  4.5  mm. ;  very  slender,  graceful ;  antennae  nearly  as 
long  as  entire  body,  joints  3  to  5  subequal,  fourth  a  little  longer  than 
third;  procidentia  projecting  about  half  its  length;  legs  long;  claws 
not  very  large,  but  deeply  cleft.  Color  resinous  yellow,  inclined  to 
ferruginous  on  the  thorax  beneath ;  antenna)  above  at  base  and  scape, 
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large  spot  on  vertex  extending  over  occiput,  mesonotum,  inetanotum, 
broad  stripe  on  each  dorsal  segment  of  abdomen,  not  extending  to 
lateral  or  posterior  margin,  black,  inclining  to  brown  on  abdomen ;  veins 
light  yellowish  brown;  stigma  almost  hyaline. 

Three  females  and  three  males.  Nevada,  California,  Montana,  and 
Vancouver  Island.    (Colls.  Am.  Ent.  Soc.  and  U.  S.  Nat.  Mus.) 

The  male  from  Montana  was  placed  by  Cresson  with  his  types  of 
agili8,  from  which  it  is  easily  separated  by  the  character  of  the  claws, 
and  from  general  structural  characters  may  be  safely  referred  to 
nevadensis. 

8.  Pontania  excavata  new  species. 

Female. — Length  4mm.;  moderately  slender,  glistening;  clypeus  nar- 
rowly and  rather  deeply  incised;  lobes  rounded;  mouth  parts  with 
rather  long  hairs;  walls  about  ocellar  basin  distinctly  defined;  frontal 
crest  widely  broken  by  the  extension  of  the  shallow  antennal  fovea 
posteriorly  into  ocellar  basin;  antennae  short,  joints  3  to  5  subequal, 
third  slightly  longest;  sheath  rather  robust,  strongly  convex  on  upper 
margin  and  distinctly  excavated  on  lower,  acuminate  but  not  sharply 
pointed,  hairs  long,  scattering;  claws  deeply  divided,  rays  equal  and 
scarcely  divaricating;  intercostal  vein  nearly  interstitial  with  basal,  very 
slightly  inclined;  second  recurrent  interstitial  with  second  transverse 
cubital.  Color  black;  mouth  parts,  extreme  angles  of  pronotum, 
tegulae,  tips  of  coxae,  and  balance  of  legs  for  the  most  part  resinous; 
upper  and  lower  edges  of  femora,  tips  of  posterior  tibiae,  and  tips  of  w*rsi, 
extending  on  the  posterior  pair  to  the  tip  of  the  basal  joint,  biownieh; 
antennae  somewhat  lighter  beneath,  especially  toward  tip:  veins  yel- 
lowish brown;  stigma  at  base  and  costa  at  base  and  apex  hyaline, 

Male. — Agrees  in  general  with  the  female;  ocellar  basin  even  more 
sharply  defined  and  the  frontal  crest  unbroken;  venation  normal. 
Color  as  in  female,  except  that  the  legs  are  lighter  and  the  cenu*al  por- 
tion of  the  abdomen  beneath  is  inclined  to  yellowish;  antenna  -"'  x  -^lv 
fulvous  beneath;  joints  long,  nodose  at  tips. 

Four  females  and  one  mala  California,  Colorado  (C.  P.  Gillette),  anc} 
Veta  Pass,  Colo,    (Colls.  U.  S.  Nat.  Mus.  and  Am.  Ent.  Soc.) 

9.  Pontania  resinioola  new  species. 

Female. — Length  5.5  mm.;  rather  robust;  clypeus  deeply,  angularly 
emarginate;  lobes  triangular,  rounded  at  tips;  mouth  parts  with  very 
few  and  inconspicuous  hairs,  shining;  frontal  crest  very  broadly  and 
bulbously  elevated,  semicircular,  shallowly  notched  at  center;  ocellar 
basin  not'distinctly  limited  laterally,  or  lateral  walls  wanting;  antennal 
fovea  elongate;  antennae  short,  filiform,  third  joint  longest;  claws 
deeply  bifid,  rays  nearly  parallel;  sheath  moderately  broad,  very 
slightly  sinuate  on  lower  margin,  tapering  regularly  to  apex,  armed 
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with  rather  long,  curved  hairs;  cerci  long,  slightly  tapering;  upper 
discal  cell  of  hind  wings  usually  much  shorter  than  lower  and  termi- 
nating within  apex  of  latter.  Color  resinous  yellow;  quadrate  spot  on 
vertex,  broad  stripe  on  dorsum  of  thorax  extendiug  to  scutellum, 
metanotum  and  more  or  less,  of  basal  segments  of  abdomen  centrally 
decreasing  posteriorly,  and  upper  margin  of  sheath  brownish -black; 
scape  and  upper  half  of  antennae,  tips  of  mandibles,  and  balance  of 
sheath  fuscous;  veins  brown,  costa  and  stigma  centrally  yellow. 

Male. — Length  4  mm. ;  rather  slender,  tapering  distinctly  from  head 
and  thorax  to  tip  of  abdomen;  structurally,  as  in  the  female,  with  the 
lateral  walls  of  the  ocellar  basin  perhaps  even  less  apparent — practi- 
cally obsolete.  Color  black,  shining,  including  orbits;  mouth  parts, 
angles  of  pronotuin,  tegulre,  and  legs  brownish  yellow;  tips  of  posterior 
tibia?  and  tarsi  somewhat  infuscated;  antenna?  beneath  fulvous;  veins, 
including  all  of  stigma  and  costa,  rather  dark  brown;  wings  hyaline. 

Gall. — (Frontispiece,  fig.  1.)  On  leaves  of  Salix  calif omica  collected  by 
Albert  Koebele  at  Donner,  Placer  County,  Cal.,  September  5, 1885.  The 
galls  occur  in  clusters  of  two  to  eight  on  the  basal  portion  of  the  leaf, 
beginning  usually  at  the  very  apex  of  the  petiole.  They  are  commonly 
paired — if  but  two,  one  on  either  side,  or  two  or  four  on  a  side,  as  the  case 
may  be — occasionally  occurring  singly.  In  general  size  and  appearance 
the  individual  galls  resemble  those  of  desmodioides,  but  are  rather  more 
robust  or  globular,  projecting  equally  on  both  sides  of  the  leaf  and 
occupying  the  leaf  entirely  from  the  midrib  to  the  edge.  Where  two 
or  more  occur  together,  they  are  merged  into  each  other,  forming  a  com- 
poir.Jd  gall.  In  color  they  are  red  or  pink  on  the  upper  side  and  light 
yellowish,  green  on  the  lower.  The  larva  is  large  and  rather  robust, 
indicating  ta; fairly  good-sized  insect.  I  have  doubtfully  referred  the 
gall  to  Ponlania  resinicola,  the  largest  Californiau  representative  of  the 
genus,  although  the  galls  from  which  the  adults  were  reared  by  Mr. 
Koebele  were  not  saved,  by  him  and  the  ones  sent  to  Washington 
yielded  fcQoly  an  ichneumonid  parasite  (Ba&sus  euurw  Ashni.,  Ins.  Life, 
xtf.vu    |,  .400)  and  a  tortricid. 

Ivo  ictiiales  and  seven  males.  Albert  Koebele,  Los  Angeles,  Cal. 
(Coll.  U.  S.  Nat.  Mus.) 

10.  Pontania  pectoralis  new  species. 

Female. — Length  5  mm.;  rather  robust;  clypeus  very  broadly  and 
sballowly  emarginate;  frontal  crest  and  sides  of  ocellar  basin  sharply 
aud  distinctly  defined,  former  unbroken;  antennal  fovea  broad  oval; 
fourth  joint  of  antenna?  a  little  longer  than  third;  claws  deeply 
uotched,  rays  nearly  equal;  sheath  of  ovipositor  stout  and  broad 
basally,  slightly  emarginate  on  lower  apical  edge,  tip  obtusely  rounded ; 
cerci  short,  tapering;  third  cubital  three  times  as  long  as  wide  at 
base;  outer  veins  of  discal  cells  of  posterior  wings  nearly  interstitial; 
stigma  very  broad  basally,  regularly  tapering  to  pointed  apex.    Color 
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in  general  resinous;  base  of  an  tenure,  space  about  ocelli,  stripe  on  each 
lobe  of  inesonotuni,  apex  ot  scutellum,  metanotum,  dorsal  segments  of 
abdomen,  except  last,  extending  over  sides  to  ventral  arc,  large  spot 
on  pectus,  and  sheath,  especially  dorsally,  brownish  black;  outer  two- 
thirds  of  antenna*  reddish  brown;  tips  of  posterior  tibial  and  all  the 
tarsi,  slightly  darker;  wings  hyaline;  veins  light  yellowish  brown; 
base  of  stigma  hyaline. 

One  female.    Algonquin,  111.     (Coll.  Cornell  Univ.) 

11.  Pontania  acuminata  new  species. 

Female. — Length  5.5  mm.;  rather  robust;  abdomen  strongly  taper- 
ing from  just  beyond  middle;  clypeus  rather  shallowly,  somewhat 
angularly,  notched;  vertex  coarsely  punctured  and  roughened;  frontal 
crest  prominent,  broadly  curved,  almost  straight;  sides  of  ocellar 
basin  low,  but  well  defined;  antennal  fovea  shallow,  indistinct, 
expanding  apically;  antennal  joints,  3  and  4  subequal;  intercostal 
vein  at  right  angles  with  costa;  stigma  very  elongate,  narrow,  dis- 
tinctly acuminate;  sheath  broad,  slightly  concave  on  upper  margin, 
and  decidedly  produced  at  tip,  which  is  obtusely  pointed,  and  with 
rather  dense  tuft  of  hairs;  cerci  robust,  but  slightly  tapering;  claws 
deeply  cleft,  rays  subequal.  Color:  Antenna,  spot  on  head  back  of 
ocelli  and  extending  over  occiput,  ceuter  of  lobes  of  mesonotum,  apical 
half  of  scutellum,  metauotum  and  basal  plates,  more  or  less  of  abdo- 
men basally  and  centrally  to  apex,  sheath,  and  sides  of  the  metatho- 
rax  black;  mesepimera  reddish  brown;  posterior  tibite  and  tarsi 
strongly  infuscated,  anterior  tarsi  less  so;  body  generally  otherwise 
reddish  ferruginous,  somewhat  infuscated;  mouth  parts,  angles  of  pro- 
notum,  tegulre  and  anterior  legs  and  base  of  all  legs,  yellowish;  veins, 
including  stigma  and  costa  nearly  to  base,  dark  brown.  • 

One  female.    Michigan.    (Coll.  U.  S.  Nat.  Mus.) 

12.  Pontania  robusta  new  species. 

Female, — Length  4.5  mm.;  very  robust;  clypeus  not  very  deeply  einar- 
ginate,  lobes  broad,  rounded;  ocellar  basin  with  not  very  distinct  lat- 
eral walls,  broadly  uniting  with  very  large,  shallow  antennal  fovea,  the 
two  depressions  appearing  almost  as  one;  antennaa  short,  joint  4  a 
little  longer  than  3;  sheath  short,  broad,  rounded  at  tip,  emarginate 
beneath;  venation  normal,  except  that  outer  veins  of  posterior  discal 
cells  are  interstitial;  claws  rather  deeply  cleft,  rays  parallel.  Color  iu 
general  resinous  yellow,  shining;  an  tenure  above,  quadrate  spot  on 
vertex,  including  ocelli  and  extending  over  occiput,  quadrate  spot  ou  the 
center  of  mesonotum,  line  down  center  and  the  tip  of  the  scutellum, 
together  with  the  dorsum  of  the  abdomen,  except  lateral  margins, 
brownish  black;  antennse  fulvous  beneath;  mouth  parts  whitish,  with 
the  tips  of  the  mandibles  reddish  brown;  wings  hyaline;  veins  brown, 
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costa  and  stigma  very  light,  almost  hyaline,  the  latter  with  narrow 
brown  bordering  line. 

Male. — As  in  female,  except  that  the  occiput  is  infuscated  and  the 
mesothorax  is  entirely  black. 

One  female  and  one  male.  Michigan  and  District  of  Columbia  (!). 
(Coll.  U.  S.  Nat,  Mus.) 

13.  Pontania  kincaidi  new  species. 

Female. — Length  G  mm.;  rather  robust,  shining;  clypeus  very  broadly 
but  not  deeply  emarginate;  ocellar  basin  with  distinctly  defined  walls; 


Fm.  7.— Pontania  pisum  Walsh:  a  and  b,  gall;  c,  larva;  d,  sjirao,  in  contracted  dormant  state  in 
cocoon-,  «,  cocoons  in  barks,  /,  pupa;  g,  adult  female;  h,  lateral  view  of  tip  of  abdomen  of  same;  a,  b, 
aade,  natural  sire;  rest  enlarged  (original). 

crest  very  prominent,  curved  forward,  unbroken ;  antennal  fovea  extend- 
ing laterally  over  base  of  antennae;  antenme  short,  joints  regularly 
diminishing  in  length  from  third  to  tip;  venation  normal;  stigma  nar- 
row, elongate,  acuminate;  sheath  scarcely  tapering,  rounded  at  tip; 
claws  deeply  and  coarsely  notched.  Color  black,  shining;  clypeus  and 
month  parts,  extreme  angles  of  pronotum,  tegulte  and  legs  yellowish 
ferruginous,  decidedly  infuscated;  wings  hyaline  or  very  slightly 
clouded;  veins  dark  brown;  stigma  a  little  lighter  toward  base. 
Four  females.  Trevor  Kiucaid,  Olyinpia,  Wash.  (Coll.  Cornell  Univ.) 
13440— No.  3 3 
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14.  Pontania  pisum  Walsh  (fig.  7.) 

1866.  Nematus  solids  pisum  Walsh.    Proc.  Ent.  Soc.  Phila.,  n,  p.  259. 

1866.  Nematus  quercicola  (Walsh)  Cresson.    Proc.  Ent.  Soc.  Phila.,  vi,  p.  260. 

1867.  Nematus  salicis  pisum  Norton.    Trans.  Amer.  Ent.  Soc,  I,  p.  204.     (Cat., etc., 

p.  66.) 
1880.  Nematus  salicis  pisum  Thomas.    10th  Rep.  State  Ent.  111.,  p.  68. 
1895.  Nematus  pisum  Marlatt.    Proc.  Ent.  Soc.  Wash.,  in,  p.  264. 
1895.  Nematus  quercicola  (Walsh)  Marlatt.    Proc.  Ent.  8oc.  Wash.,  in,  p.  266. 

Female. — Length  4  mm.;  slender,  head  wider  than  thorax;  abdomen 
spindle  shaped;  clypeus  rather  deeply  and  angularly  notched,  lobes 
triangular;  ocellar  basin  distinctly  limited,  lateral  ridges  not  very 
sharply  raised;  frontal  crest  prominent,*  slightly  notched  at  center; 
antennal  fovea  shallow,  elongate;  antenna  short,  moderately  robust, 
joiuts  3  to  5  subequal ;  sheath  broad,  very  slightly  emarginate  beneath, 
rounded  above,  apex  rounded;  cerci  rather  long,  tapering;  claws 
deeply  notched,  rays  subequal;  third  cubital  cell  quadrate;  upper 
discal  cell  not  exceeding  lower.  Color:  Antennae,  spot  on  vertex 
extending  more  or  less  over  occiput,  thorax,  most  of  abdomen,  includ- 
ing sheath,  black;  orbits  and  face  below  and  including  frontal  crest, 
most  of  pronotum,  tegulae,  legs  except  extreme  base  of  posterior  coxae, 
more  or  less  of  central  portion  of  venter  of  Abdomen,  including  all 
terminal  segments  and  the  terminal  dorsal  segment  with  cerci,  yellow- 
ish ferruginous;  tips  of  posterior  tibiae  and  tarsi  infuscated;  antennae 
very  slightly  paler  beneath  and  toward  tips;  veins  and  stigma  brown; 
costa  lighter  at  base. 

Male. — Length  3.5  mm.;  very  slender  and  graceful;  antennae  longer 
than  in  female  and  more  robust;  joints  3  to  5  subequal.  Color  black; 
face  below  frontal  crest,  orbits,  angles  of  pronotum,  tegulae,  legs  except 
bases  of  posterior  coxae,  central  portion  of  abdomen  beneath,  and  hypo- 
pygium  yellow;  veins  as  in  female;  an  ten  me  fulvous  beneath  and  also 
entirely  at  apex. 

"Gall.— The  gall  made  by  it  is  found  on  Salix  discolor.  A  subspherical,  pea-like, 
hollow,  pale  yellowish-green  gall,  always  growing  on  the  underside  of  the  leaf  and 
almost  always  from  one  of  the  side  veins  (in  one  case  from  the  midrib),  and  attached 
to  the  leaf  by  only  a  minute  portion  of  its  surface;  0.18  to  0.28  inch  in  diameter,  and 
a  few, immature,  only  0.08  inch  in  diameter.  Almost  invariably  there  is  but  one  gall 
to  the  leaf,  but  on  four  leaves  there  were  two,  and  occasionally  two  are  confluent. 
Surface  in  some  smooth  and  even,  without  pubescence;  in  others  a  little  shriveled, 
generally  studded  in  the  medium-sized  ones  with  four  to  twelve  small,  robustly  con- 
ical nipples,  which  in  the  larger  ones  have  burst  into  a  scabrous  brown  scar.  Only 
in  three  out  of  sixty-two  was  there  any  rosy  cheek,  as  in  s.  pomum.  The  point  of 
attachment  is  marked  on  the  upper  side  of  the  leaf  by  a  brown  subhemispherical 
depression. 

"Larva.— August  25.  Apparently  18-footed,  no  anal  prologs  being  visible.  When 
at  rest,  it  elevated  its  entire  abdomen  behind  the  true  legs  in  the  air.  Length  0.17 
to  0.23  inch;  color  whitish  hyaline;  head  slightly  dusky ;  mouth  dusky;  eye-spots 
circular  and  black ;  anal  segment  equal  in  length  to  two  of  the  others  and  apparently 
divided  in  two  by  a  transverse  medial  suture.  The  larva  goes  under  ground  to  trans- 
form, for  out  of  fifty  galls  all  but  three  were  bored,  and  in  those,  when  opened,  larv® 
which  had  perished  when  immature  wore  found." — Walsh,  Proc.  Ent.  Soc.  Phila.,  VI, 
p.  259. 
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Four  females  and  five  males.  Illinois  and  New  York.  (Colls.  Am. 
Ent.  Soc.  and  U.  S.  Nat.  Mus.) 

Galls:  Bichfield  Springs,  N.  Y.,  Th.  Pergande,  collector,  September 
22, 1886;  adults  (males)  issued  January  27  to  February  5, 1887.  East 
Steamburg,  N.  Y.,  E.  L.  Horton,  collector,  September  25, 1894;  adult 
issued  March  28,  1895. 

15.  Pontania  bruneri  new  species. 

Female. — Length  4.5  mm.;  moderately  robust;  abdomen  much  broader 
than  thorax;  clypeus  distinctly  but  broadly  emarginate,  lobes  small; 
lateral  walls  of  ocellar  basin  rounded,  indistinct;  frontal  crest  very 
slightly  broken,  prominent;  third  and  fourth  joints  of  antennaa  sub- 
equal;  sheath  broad,  scarcely  tapering,  somewhat  obliquely  rounded 
at  tip;  second  recurrent  interstitial  with  second  cubital;  third  cubital 
indistinct;  upper  discal  of  posterior  wings  considerably  shorter  than 
lower.  Color  black,  shining;  mouth  parts,  posterior  orbits,  angles 
of  pronotura,  tegulae,  legs  except  bases  of  coxa»,  brownish  yellow; 
veins  light  brown;  stigma  and  costa  yellowish,  the  former  nearly  hya- 
line basally.  The  abdomen  in  one  specimen  is  yellowish  beneath  at 
apex. 

Gall. — (Frontispiece,  fig.  7.)  Galls  occurring  singly  on  the  edges  of  the 
leaves  of  Salix  longifolia7  having  the  form  and  general  characteristics 
of  the  gall  of  F.  desmodioidts.  Length  from  7  to  10  mm. ;  smooth, 
fleshy  gall,  extending  from  the  midrib  considerably  beyond  the  narrow, 
linear  leaf,  with  a  prominent  and  distinct  suture  indicating  what  was 
the  edge  of  the  leaf;  in  color  yellowish,  iuclined  to  reddish. 

Three  females,  reared  from  galls  collected  by  Lawrence  Bruner  on 
Robinson's  ranch,  Wyoming,  September  15,  1881.  The  galls  at  this 
time  were  mostly  abandoned,  only  six  of  them  still  containing  larvae. 
Adults  issued  between  February  18  and  March  3, 1882.  (Coll.  U.  S. 
Nat.  Mus.) 

16.  Pontania  pacifica  new  species. 

Female.— Length  5  mm.;  rather  robust;  clypeus  broadly,  circularly 
emarginate,  lobes  medium;  frontal  crest  very  strongly  developed, 
broken;  lateral  walls  of  ocellar  basin  subobsolete;  antenna®  with  joint 
3  very  little  longer  than  4;  sbeath  broad,  not  tapering,  broadly  rounded 
at  tip;  claws  deeply  cleft;  venation  normal,  except  that  the  upper 
discal  does  not  exceed  tbe  lower.  Color  in  general  resinous;  antennae, 
large  spot  on  vertex,  including  ocelli,  occiput,  mesonotum  except 
scutellum,  metanotum  and  the  basal  segment  of  abdomen,  lower  half 
of  mesepimera,  and  sheath  brownish  black ;  veins  dark  brown ;  stigma 
somewhat  lighter  basally;  wings  very  slightly  infuscated. 

One  female.    Southern  California.    (Coll.  Am.  Ent.  Soc.) 
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17.  Pontania  pomum  Walsh. 

1866.  Nematus  salicis  pomum  Walsh.    Proc.  Ent.  Soc.  Phil.,  VI,  p.  255. 

1866.  Nematus  hospes  Walsh.    Proc.  Ent.  Soc.  Phil.,  vi,  p.  261. 

1867.  Nematus  salicis  pomum  Norton.    Trans.  Amer.  Ent.  Soc,  I,  p.  216.     (Cat., 

etc.,  p.  78.) 
1867.  Nematus  hospes  Norton.    Trans.  Amer.  Ent.  Soo.,  I,  p.  218.    (Cat.,  etc.,  p.  80.) 
1869.  Nematus  salicis  pomum  Walsh  and  Riley.    Am.  Ent.,  ii,  p.  45. 
1877.  Nematus  salicis  pomum  Riley.    9th  Rept.  Ins.  Mo.,  p.  20. 

1881.  Nematus  salicis  pomum  Thomas.    10th  Ent.  Rept.  111.,  p.  68. 

1882.  Nematus  salicis  pomum  Provancher.    Nat.  Can.,  xiii,  p.  292. 

1883.  Nematus  salicis  pomum  Provancher.    Nat.  Can.  Hym.,  p.  741. 
1895.  Pontania  hospes  Marlatt.    Proc.  Ent.  Soc.  Wash.,  in,  p.  266. 

Female. — Length  5  to  5.5  mm.;  very  robust,  shining;  clypens  rather 
deeply,  but  angularly  emargiiiate,  lobes  triangular,  rounded;  ridges  of 
vertex  about  ocellar  basin  rounded,  subobsolete;  frontal  crest  broad, 
rounded,  slightly  notched;  antennal  fovea  very  shallow,  elongate; 
antennae  short,  not  longer  than  head  and  thorax,  joint  3  a  little  longer 
than  4  or  5;  sheath  very  broad  and  robust,  scarcely  tapering,  rounded 
at  tip;  cerci  rather  long,  tapering;  claws  not  very  deeply  cleft,  inner 
ray  much  shorter  than  outer;  venation  normal,  except  that  outer  veins 
of  the  discal  cells  of  hind  wings  are  usually  interstitial.  Color  yellow- 
ish ferruginous;  antennae,  quadrate  spot  inclosing  ocelli,  with  branches 
running  to  base  of  antennae,  stripe  on  center  of  mesonotum  extending 
to  mesoscutellum,  spot  on  either  side  of  scutellum  and  thorax  posterior 
to  same,  with  basal  plates  and  narrow  basal  margin  of  the  dorsal  seg- 
ments becoming  indistinct  toward  tip  of  abdomen,  and  sheath  brownish 
black;  antennae  indistinctly  rufous  beneath  toward  tips;  posterior  tarsi 
slightly  infuscated  at  tips ;  veins  brown ;  stigma  and  costa  more  inclined 
to  yellowish,  former  not  especially  lighter  at  base;  black  stripe  on 
mesonotum  is  sometimes  interrupted  or  occasionally  almost  wanting. 

Male. — Length  4  mm. ;  more  slender  and  elongate  than  female;  struc- 
turally as  in  female,  except  that  the  antennae  are  longer;  joints  3  to  5 
subequal.  Color  brownish  black,  shining ;  head  and  thorax  opaque  from 
rather  coarse  puncturing;  face  below  base  of  antennae,  orbits,  angles 
of  pronotum,  tegulae,  legs  except  bases  of  coxae,  and  abdomen  beneath 
yellowish  ferruginous;  tips  of  anterior  tarsi  and  all  posterior  tarsi 
fuscous;  antennae  rufous  beneath,  especially  toward  tips;  wings  as  in 
female,  but  slightly  darker. 

Gall— (Frontispiece,  fig.  4.)  The  gall  s.  pomum  fonnd  on  Salix  oordata  and  very  rarely 
on  S.  discolor.  A  smooth,  fleshy,  sessile,  globular,  or  slightly  oval  monothalamoos 
gall,  like  a  miniature  apple,  0.30  to  0.55  iuch  diameter,  growing  on  one  side  of  the 
midrib  of  a  leaf,  and  extending  to  its  edge  or  beyond  it.  The  principal  part  of  the 
gall  projects  from  the  under  side  of  the  leaf;  very  rarely  it  is  bisected  by  the  leaf. 
Color  greenish  yellow,  sometimes  with  a  rosy  cheek,  especially  the  upper  surface, 
and  often  with  little  dots.  Fully  mature  July  31.  An  analogous  gall  is  formed  in 
Europe  on  various  willows  by  Nematus  gallicola  Westw. 

Larva. — May  24  it  is  only  about  0.10  inch  long;  June  11  it  is  white,  0.10  to  0.13 
inch  long;  July  24,  0.15  inch  long;  July  30,  0.15  to  0.20  inch  long,  pale  greenish 
white,  head  pale  brown.  Legs  freely  movable.  There  was  no  earth  in  the  jar  in 
which  the  galls  were  placed,  and  most  of  the  cocoons  were  spun  in  the  galls  and  a 
few  between  them. — Walsh,  Proc.  Ent.  Soc.  Phila.,  vi,  p.  255. 
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Six  females  and  five  males.  Illinois.  (Coll.  Am.  Ent.  Soc.)  Also  two 
females  (Cornell  University),  labeled  as  having  been  reared  from  gall  of 
Cecidomyia  strobiloides. 

18.  Pontania  atra  new  speeies. 

Female. — Length  4  mm.;  slender,  elongate;  clypens  nearly  truncate; 
ridges  about  anterior  ocellus  rounded  or  subobsolete;  fovea  very  shal- 
low, indistinct;  antennae  slender,  fourth  joint  distinctly  longer  than 
third;  sheath  slender,  tapering,  rounded  at  tip;  claws  with  inner  ray 
considerably  shorter  than  outer,  not  very  deeply  notched ;  stigma  narrow, 
elongate.  Color  shining  black,  including  mouth  parts,  pronotum,  and 
tegulte.  Trochanters,  apical  half  of  femora,  tibue,  and  tarsi  inclined 
to  pallid,  but  strongly  infuscated.  Veins,  including  stigma,  very  dark 
brown. 

One  female.  Michigan,  April  21.  G.  C.  Davis,  collector.  (Coll.  U.  8. 
Nat.  Mas.) 

19.  Pontania  hyalina  Norton. 

1864.  Messa  hyalina  Norton.    Proc.  Ent.  Soo.  Phila.,  in,  p.  8. 

1867.  Messa  hyalina  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  222.     (Cat.,  etc.,  p.  84.) 

Female. — Length  4  mm.;  moderately  robust,  shining;  clypeus  very 
shallowly,  if  at  all,  excavated,  almost  truncate;  vertex  nearly  smooth; 
ridges  indistinct,  rounded;  antennal  fovea  very  large  and  deep,  nearly 
circular;  antennae  somewhat  longer  than  head  and  thorax,  slender, 
scarcely  tapering,  third  joint  very  much  longer  than  fourth,  third  to 
fifth  joints  nodose  at  apex;  sheath  very  elongate,  narrow,  tapering  reg- 
ularly to  tip,  more  than  half  as  long  as  abdomen;  claws  deeply  cleft, 
rays  subequal ;  outer  veins  of  discal  ceils  of  hind  wings  and  usually  sec- 
ond recurrent  and  second  transverse  cubital  interstitial;  third  cubital 
cellquadrate.  Color  black;  tips  of  clypeus,  labrum,  mouth  parts,  extreme 
angles  of  pronotum,  tegulre,  legs  except  extreme  bases  of  coxae,  yellow; 
tips  of  posterior  tibife,  their  tarsi,  and  the  cerci  dusky;  upper  and  lower 
edges  of  femora  sometimes  infuscated ;  veins  yellowish  brown ;  basal 
half  of  stigma  hyaline. 

QalL — (Frontispiece,  fig  2.)  Fleshy  galls,  occurring  in  two  parallel 
rows,  one  on  either  side  of  the  midrib,  sometimes  touching  but  not  origi- 
nating from  the  latter,  and  rarely  extending  to  the  edge  of  the  leaf; 
sometimes  as  many  as  twenty  on  a  single  leaf;  in  other  cases  confined 
to  a  row  on  one  side  of  the  leaf,  or  occasionally  occurring  singly ;  shape 
irregular,  elongate-ovate,  projecting  equally  on  both  surfaces  of  the  leaf; 
length  7  to  10  mm.,  the  abortive  ones  smaller.  Color  on  upper  side 
more  or  less  brownish  red;  beneath  white,  with  slight  purplish  tinge. 
The  galls  result  from  the  punctures  of  the  females  in  the  very  tenderest 
leaves,  the  wound  closing  and  becoming  invisible.  The  eggs  and  larvce 
are  subject  to  the  attacks  of  mites,  Thrips,  a  curculionid  {Anthonomus 
tycophanta  Walsh),  and  a  lepidopterous  larva  which  eats  out  the  entire 
interior  of  the  gall,  tenthredinid  larva  and  all. 
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Many  specimens.  New  Hampshire,  New  York,  Massachusetts,  Penn- 
sylvania, New  Jersey,  and  Canada.  (Colls.  Am.  Ent.  Soc.  and  U.  S. 
Nat.  Mus.) 

Galls:  Boscawen,  N.  H.,  C.  V.  Riley,  collector,  July  16-25, 1883,  "on 
Salix  fragilis,  a  large  tree,  50  to  70  feet  high,  with  a  rough  bark  and 
trunk,  smooth  branches,  and  galls  very  plentiful  on  younger  leaves  all 
over  the  tree."  The  adults  were  obtained  between  April  29  and  May 
21, 1884;  also  chalcidid  and  other  parasites. 

Magnolia,  Mass.,  July  19,  1883;  gallmaker  not  reared.  Hymenop- 
terous  parasites  issued  July  20,  1883. 

Richfield  Springs,  N.  Y.,  Theo.  Pergande,  collector,  February  8, 1886; 
adults  issued  March  3  to  April  21, 1887 ;  also  chalcidid  parasites  and 
a  dipterous  guest  fly. 

Pittsburg,  Pa.,  J.  C.  Leach,  collector,  July  25, 1891. 

Pointe  au  Pic,  Quebec,  Canada,  E.  Corning,  collector,  August  28, 1891. 

20.  Pontania  truncata  new  species. 

Female. — Length  4  mm.;  moderately  robust;  clypeus  almost  squarely 
truncate,  scarcely  excavated;  ridges  about  ocellar  basin  and  frontal 
crest  rounded,  almost  obsolete ;  antennal  fovea  large,  circular ;  an  tenure 
scarcely  tapering,  not  longer  than  the  head  and  thorax;  claws  not  very 
deeply  notched,  inner  ray  considerably  shorter  than  outer;  sheath 
narrow,  elongate,  not  acuminate,  rounded  at  tip;  venation  normal. 
Color  black,  shining;  clypeus,  mouth  parts,  angles  of  pronotum,  tegulae, 
venter  of  abdomen,  and  legs,  except  bases  of  posterior  coxae,  yellowish 
ferruginous;  sheath  brownish  at  apex  and  on  margin;  antennae  fulvous 
beneath,  except  on  scape  and  first  joint  of  flagellum. 

One  female.    Southern  California.    (Coll.  Am.  Ent.  Soc.) 

21.  Pontania  atriventris  new  species. 

Female. — Length  4.5  mm.;  moderately  robust;  clypeus  distinctly 
em  ar  gin  ate,  lobes  minute,  pointed;  frontal  and  lateral  ridges  of  vertex 
rounded,  subobsolete;  antennae  with  joints  3  to  5  subequal,  fourth  joint 
slightly  longest;  sheath  narrow,  elongate,  tapering;  claws  deeply  cleft; 
venation  normal.  Color  black,  shining,  including  orbits  and  venter  of 
thorax  and  abdomen ;  legs  beyond  coxre  yellowish  brown ;  femora  darker, 
with  upper  and  lower  edges  and  the  tips  of  posterior  tibia}  and  tarsi 
infuscated;  clypeus  and  mouth  parts  pale;  wings  hyaline;  veins  brown; 
basal  half  of  stigma  hyaline. 

Three  females.    Mount  Hood,  Oreg.    (Coll.  Am.  Ent.  Soc.) 

22.  Pontania  oalifornica  new  species. 

Female. — Length  4.5  mm.;  moderately  robust;  clypeus  rather  deeply 
and  not  broadly  excavated,  lobes  rounded ;  head  rather  strongly  punc- 
tured ;  ridges  about  ocellar  basin  not  well  defined ;  antennal  fovea  Droad, 
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circular,  shallow,  breaking  through  rudimentary  frontal  crest;  antennae 
short,  not  as  long  as  head  and  thorax,  scarcely  tapering;  sheath  very 
narrow,  elongate,  not  acuminate,  rounded  at  tip;  inner  ray  of  claw  con- 
siderably shorter  than  outer;  venation  normal.  Color  black,  shining; 
labrum,  mouth  parts,  angles  of  pronotum,  tegulse,  legs  except  bases  of 
posterior  coxae,  abdomen  beneath,  except  sheath,  yellowish  ferruginous; 
sheath  brownish  rufous,  smooth,  shining;  antennae  with  flagellum 
inclined  to  rufous  beneath ;  veins  brown,  stigma  and  costa  paler  basally ; 
tarsi  somewhat  infuscated. 

Male. — Length  4 mm.;  structurally  agrees  with  female;  also  colora- 
tional  characters,  except  that  the  pronotum  is  entirely  black,  coxae  alto- 
gether black,  and  the  venter  of  abdomen  yellowish  brown  centrally, 
including  hypopygium. 

Qall. — Gall  of  the  type  desmodioides,  not  differing  in  the  dried  speci- 
mens in  any  noticeable  manner  from  the  latter.  Length  8  to  12  mm. 
Normally  but  one  gall  occurs  on  a  leaf.  The  galls  were  received  from 
Mr.  H.  T.  Turner,  Eastlake,  Cal.,  August  26, 1883,  and  the  adults  issued 
between  September  18, 1883,  and  March  24, 1884. 

Nine  females  and  3  males,  8  of  which — 6  females  and  2  males — were 
reared  from  willow-leaf  galls  collected  by  Mr.  Turner  in  California. 
(Coll.  U.  S.  Nat,  Mus.) 

One  male  collected  at  Alameda,  Cal.,  in  March  by  Mr.  Koebele,  and 
the  others  collected  in  Southern  California.  (Colls.  U.  S.  Nat.  Mus. 
and  Am.  Ent,  Soc.) 

23.  Pontania  gracilis  new  species. 

Female. — Length  5  mm.;  slender,  elongate  species;  abdomen  cen- 
trally considerably  broader  than  thorax;  head  very  much  narrower 
than  thorax;  clypeus  distinctly, circularly  emarginate;  ridges  of  vertex 
rounded,  subobsolete;  frontal  crest  broken;  antennas  with  joints  3  to  6 
subequal,  fourth  slightly  longest;  sheath  elongate,  narrow,  tapering; 
claws  deeply  cleft;  venation  normal.  Color  in  general  black,  shining; 
orbits,  face  beneath  antennae,  pronotum,  tegula?,  legs,  and  venter  of 
abdomen  reddish  yellow;  wings  hyaline;  veins,  including  all  of  stigma, 
dark  brown. 

Gall. — Galls  somewhat  similar  to  desmodioidesj  but  much  more  robust, 
nearly  spherical,  extending  from  midrib  to  considerably  beyond  edge  of 
leaf;  diameter  9  to  13  mm.;  surface  smooth. 

Galls  collected  in  Virginia  by  Mr.  Pergande  September  29,  1885; 
adults  issued  April  19  and  29,  188G. 

Two  females.    Virginia.    (Coll.  U.  S.  Nat.  Mus.) 

24.  Pontania  stigmatalis  new  species. 

Female. — Length  4  mm.;  robust;  clypeus  distinctly  but  rather  broadly 
and  circularly  emarginate,  lobes  small,  pointed;  ridges  of  vertex  sub- 
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obsolete;  antennal  fovea  shallow,  uniting  more  or  less  with  the  slight 
depression  about  anterior  ocellus;  antennae  very  slender,  rather  elon- 
gate for  the  genus,  joints  3  to  5  subequal;  sheath  long,  narrow,  regu- 
larly tapering  to  rather  acute  tip;  venation  normal;  claws  deeply  cleft, 
rays  subequal.  Color  black,  shining;  mouth  parts,  angles  of  pro- 
notum,  tegulw,  and  legs,  including  tips  of  coxae,  whitish;  upper  and 
lower  margins  of  femora  are  narrowly  dark  brown  and  the  tips  of  the 
tibiae  and  tarsi,  particularly  posterior  pair,  brownish;  the  posterior 
orbits  are  reddish  yellow;  wings  hyaline;  veins  light  brown,  costa  and 
stigma  hyaline. 

One  female.    Mount  Hood,  Oreg.     (Coll.  Am.  Ent.  Soc.) 

25.  Pontania  desmodioides  Walsh. 

1866.  Xematus  salicis  desmodioides  Walsh.     Proc.  Ent.  Soc.  Phila.,  VI,  p.  257. 

1866.  Ncmatus  inquilinus  Walsh.     Proc.  Ent.  Soc.  Phila.,  vi,  p.  260. 

1867.  Xematus  salicis  desmodioides  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  211.    (Cat., 

etc.,  p.  73.) 
1867.  Xematus  inquilinus  Norton.     Trans.  Am.  Ent.  Soc,  i,  p.  213.    (Cat.,  etc., 

p.  75.) 
1878.  Xematus  inquilinus  Provancher.    Can.  Nat.,  x,  p.  57. 
1883.  Ncmatus  inquilinus  Provancher.     Faun.  Ent.  Can.  Hym.,  p.  190. 
1895.  Pontania  inquilina  Marlatt.     Proc  Ent.  Soc.  Wash.,  in,  p.  266. 

Female. — Length  5  mm.;  rather  robust;  head  and  thorax  strongly 
punctured,  somewhat  opaque;  clypeus  deeply  and  narrowly  emargi- 
nate,  lobes  rounded;  ocellar  basin  well  defined,  side  walls  thick;  frontal 
crest  large,  slightly  notched;  antennal  fovea  elongate,  deeply  exca- 
vated; claws  rather  deeply  and  evenly  cleft;  sheath  narrow,  long,  reg- 
ularly tapering,  scarcely  excavated  beneath;  cerci  slender,  tapering; 
wings  with  normal  venation,  except  that  the  third  cubital  cell  is  nearly 
quadrangular.  Color  of  antennae,  large  spot  including  ocelli,  stripe  on 
anterior  lobe  of  mesonotum,  band  in  front  of  scutellum,  most  of  meta- 
notum,  and  abdomen  dorsally  except  sides  and  apex  dark  brown, 
approaching  black  (mesonotum  sometimes  nearly  altogether  black, 
except  scutel) ;  occiput,  balance  of  mesonotum,  and  the  mesepimera 
reddish  brown,  inclined  to  resinous;  face,  orbits,  pronotum,  scutellum, 
abdomen  beneath,  and  legs  yellowish  ferruginous;  veins  and  stigma 
yellowish  brown,  the  former  scarcely  lighter  basally. 

Male. — Length  4  mm.;  structurally  about  as  in  female;  vertex  with 
numerous  yellowish  hairs;  the  ocellar  basin  less  distinctly  defined  and 
the  antennal  fovea  more  triangular  and  deepening  anteriorly;  venation 
as  in  female,  except  that  the  intercostal  vein  is  posterior  to  basal. 
Color  brownish  black;  spot  beneath  antenna,  clypeus,  mouth  parts, 
lower  and  inner  orbits,  pronotum,  tegulae,  legs  for  the  most  part,  broad 
stripe  on  venter  of  abdomen  and  dorsal  apex  of  same,  yellowish; 
posterior  tarsi  infuscated;  posterior  orbits  reddish  yellow,  fuscous; 
veins  yellowish  brown;  'stigma  unicolorous. 

Gall. — The  gall  is  found  on  S.  humilis.  It  is  smooth,  flatfish,  fleshy,  sessile,  yellow- 
ish green,  monothalamous,  semicircular  in  general  Bhape  like  the  seed  of  a  De&modium 
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or  the  quarter  of  an  orange.  It  is  about  equally  divided  between  the  two  surfaces 
of  the  leaf;  no  rosy  cheek.  Generally  there  is  but  one  gall  on  a  leaf;  one  leaf  was 
seen  with  three  upon  it.  Length  0.23  to  0.50  inch.  One  hundred  and  thirty-one 
specimens.    Gall  mature  July  30. 

Larva. — Three  or  four  of  these  July  30,  did  not  apparently  differ  from  those  of 
t.pomum  examined  the  same  day.  When  the  larva  quits  feedings  in  the  gall,  there 
remains  nothing  of  it  but  a  shell  as  thin  as  paper.  All  the  imagoes  bred  popized 
inside  the  gall,  but  there  was  no  earth  within  the  breeding  vase. — Walsh,  Proc.  Ent. 
Soc  Phila.,  vi,  p.  257. 

Two  females,  a  bred  specimen  from  Illinois  (Walsh's  type!)  and  a 
collected  specimen  from  Massachusetts,  and  one  male  (Walsh's  type!) 
apparently  reared  with  the  female  described  above.  (Coll.  Am.  Eut. 
Soc.) 

Xematus  inquilinus  Walsh  is  unquestionably  identical  with  this  species. 

Galls  probably  belonging  to  this  species  have  been  received  from  the 
following  localities :  Lafayette,  Ind.,  F.  M.  Webster,  August  15,  1890, 
from  which  were  obtained  two  parasites,  Sympiesis  sp.  and  Eurytoma 
studiom  Say,  supposed  to  be  parasitic  on  Anthonomus  sycophanta  Walsh ; 
Richfield  Springs,  N.  Y.,  Th.  Pergande,  collector,  September  28, 1886. 
Cadet,  Mo.,  J.  G.  Barlow,  collector,  September  24, 1890. 

26.  Pontania  snlphurea  new  species. 

Female. — Length  4  mm.;  rather  slender,  glistening;  head  and  thorax 
somewhat  coarsely  punctured;  clypeus  circularly  emarginate,  lobes 
triangular;  ridges  of  vertex  inclosing  ocellar  basin  present,  but  not  dis- 
tinctly defined ;  frontal  crest  small ;  antennai  fovea  very  shallow,  almost 
wanting;  antennae  scarcely  as  long  as  head  and  thorax,  filiform,  joints 
3  and  4  subequal;  sheath  very  narrow,  elongate,  tapering  toward 
rounded  tip;  claws  large,  deeply  notched;  outer  veins  of  discai  cells  of 
bind  wings  interstitial;  cerci  very  short,  tapering  rapidly  from  base. 
Color  sulphur  yellow;  antennse,  quadrate  spot  on  vertex  inclosing 
ocelli,  large  spot  on  each  of  anterior  lobes  of  mesonotum,  the  post  scu- 
tellum  and  two  or  three  spots  on  the  succeeding  sclerite,  band  on  basal 
plates,  and  on  proximal  segments  of  abdomen  brownish  black,  lighter 
on  abdomen;  antenna?  fulvous  beneath,  dusky  toward  tips;  sheath 
edged  with  brown  on  the  dorsal  and  apical  margins;  veins  light  yel- 
lowish brown ;  stigma  and  costa  lighter  basally. 

Male. — Agrees  in  general  characters  with  the  female.  The  dorsum  of 
thorax  is  black,  and  the  basal  segments  of  the  abdomen  are  black  cen- 
trally, forming  a  narrow  dark  stripe  extending  more  than  half  way  to 
the  tip  of  the  abdomen. 

One  female  and  one  male.    Montana  and  Nevada.    (Coll.  Am.  Ent. 

Soc.) 

27.  Pontania  ragulosa  new  species. 

Male. — Length  4  mm.;  rather  slender;  head  roughened,  coarsely 
punctured,  thorax  with  finer  puncturing;  clypeus  deeply,  narrowly 
emarginate,  lobes  triangular;  lateral  walls  of  ocellar  basin  indistinct  or 
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wanting;  frontal  crest  sharply  defined,  prominent,  slightly  notched  in 
the  center;  antennal  fovea  very  minute,  almost  wanting,  circular; 
antennae  longer  than  head  and  thorax,  joints  3  and  4  subequal,  joints  3 
to  5  nodose  at  tips;  procidentia  projecting  more  than  its  width  beyond 
terminal  segment;  hypopygium  narrow,  rounded  at  tip;  claws  deeply 
♦cleft;  third  cubital  cell  very  short,  quadrate;  upper  discal  cell  of  hind 
wing  not  exceeding  lower.  Color  black;  clypeus,  mouth  parts,  angles 
of  pronotum,  tegulae,  hypopygium,  and  legs,  except  bases  of  coxae,  yellow- 
ish ferruginous;  tips  of  anterior  tarsi  faintly  and  tips  of  posterior  tibiae 
and  their  tarsi  more  strongly  infuscated;  antennae  fulvous  beneath; 
veins  dark  brown ;  stigma  unicolorous,  brown;  costa  lighter  at  extreme 
base. 

Two  males,  one  reared  ( !)  from  willow  gall.    Michigan.    (Coll.  U.  8. 

Nat.  Mus.) 

28.  Pontania  placenta  Norton. 

1867.  Nematus  placentus  Norton.    Trans.  Am.  Ent.  Soc.,i;  p.  213.   (Cat.,  etc.,  p.  75.) 

Male. — Length  4.5  mm.;  not  very  robust,  shining;  clypeus  very 
broadly  excavated,  lobes  small;  vertex  rounded,  smooth,  with  a  deep 
furrow  beyond  lateral  ocelli;  ridges  limiting  ocellar  basin  wanting  or 
indistinct,  as  also  frontal  crest;  antennal  fovea  large,  very  shallow, 
indistinctly  limited;  antennae  slender,  not  much  longer  than  head  and 
thorax;  claws  microscopically  cleft  at  apex ;  procidentia  not  or  scarcely 
projecting.  The  following  veins  are  interstitial :  Intercostal  with  basal, 
second  recurrent  with  second  transverse  cubital  and  outer  veins  of 
discal  cells  of  posterior  wings.  Color  of  antenuae,  large  spot  on  head 
about  ocelli,  occiput,  mesonotum  and  metanotum,  abdomen  above  except 
narrow  lateral  edge,  more  or  less  of  metepisternum,  and  bases  of  pos- 
terior coxae  black;  balance  of  body  yellowish  ferruginous. 

One  male.    Canada.    (Coll.  Am.  Ent.  Soc.) 

29.  Pontania  pallifrons  Cresson. 

1880.  Nematus  pallifrons  Cresson.    Trans.  Am.  Ent.  Soc,  vni,  p.  6. 

Male. — Length  5  mm.;  moderately  robust;  clypeus  almost  squarely 
truncate;  mouth  parts  with  short  white  hairs;  vertex  smooth,  shining; 
ocellar  basin  distinctly  defined;  frontal  crest  rather  large,  unbroken; 
antennal  fovea  very  small,  circular,  more  deeply  excavated  at  lower 
end;  antennae  not  much  longer  than  head  and  thorax,  robust  and 
tapering;  claws  large,  deeply  divided,  inner  ray  much  shorter  than 
outer;  apex  of  abdomen  not  strongly  recurved;  procidentia  short, 
strongly  constricted  at  base,  apical  angles  acuminate;  cerci  rather 
long,  spindle  shaped;  venation  normal,  except  that  the  intercostal  vein 
is  at  right  angles  to  costa;  stigma  very  elongate,  narrow.  Color  black, 
shining;  face  below  ocellar  basin,  orbits,  pronotum,  tegulae,  all  of 
venter,  and  legs  yellowish  ferruginous;  metepisternum  and  extreme 
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bases  of  posterior  coxne  brownish  black;  tips  of  posterior  tibiae  and 
tarsi,  and  cerci,  infuscated;  antennre  unicolorous,  brownish  black. 

One  male.    Cresson's  type.    Texas.     (Ooll.  Am.  Ent.  Soc.) 

30.  Pontania  pyrifornfU  new  species.    (Frontispiece,  fig.  5.) 

Gall. — Galls  occurring  on  leaves  of  Salix  calif ornica  ( f ).  Collected  by 
Albert  Koebele,  Donner,  Placer  County,  Cal.,  September  5, 1885.  Galls 
occur  on  the  underside  of  the  leaf,  attached  to  or  near  the  midrib, 
usually  singly,  but  sometimes  two  separately  on  the  leaf,  or  more  fre- 
quently partly  coalescing,  in  which  case  one  is  usually  abortive.  They 
are  pear-shaped,  attached  rather  broadly  (£  to  \  greatest  diameter)  at 
the  larger  end,  and  rather  acutely  pointed,  sometimes  slightly  curved 
at  tip,  or  more  rarely  bifurcate.  They  consist  of  a  mere  shell,  con- 
taining with  the  larva  very  little  frass,  as  though  the  larva  had  sub- 
sisted more  on  secretions  than  on  the  solid  interior  of  the  gall — the  gall 
giving  now  no  indication  of  ever  having  been  fleshy  and  solid.  The 
full-grown  larva  escapes  through  the  base  of  the  gall  at  its  point  of 
attachment,  emerging,  therefore,  on  the  upper  side  of  the  leaf.  The 
larva  is  white,  with  light-brown  head  and  black  eye-spots,  7  to  8  mm. 
long.  Six  specimens  of  Pimpla  euurce  Ashm.1  were  reared,  but  no 
gall-flies. 

31.  Pontania  monile  new  species.    (Frontispiece,  fig.  6.) 

Gall. — Gall  occurring  on  the  leaves  of  willow.  Collected  at  the  mouth 
of  the  American  Fork  Canon,  Utah,  by  Mr.  E.  A.  Schwarz,  June  29, 
1891. 

Smooth,  globular,  fleshy  galls,  6  to  8  mm.  in  diameter,  occurring  from 
2  to  6  together  in  a  row  on  the  underside  of  the  midrib  of  willow  leaf. 
The  area  of  attachment  is  about  one-half  the  greatest  diameter  of  the 
gall,  and  on  the  upper  side  of  the  leaf  appears  as  a  slight  convexity. 
When  closely  placed,  the  galls  lose  somewhat  of  the  spherical  shape, 
but  rarely  grow  together.  The  larva  begins  eating  out  the  interior  of 
the  gall  near  the  base,  and  is  rather  robust,  10  mm.  in  length,  with 
light,  resinous  head  and  dark  eye-spots;  light,  yellowish- white  body. 

An  exactly  similar  gall,  except  occurring  1  or  2  together,  is  repre- 
sented in  the  collection,  bearing  the  label  January  10, 1884,  without 
locality.  It  was  collected  in  a  later  stage  of  development,  and  the  inte- 
rior is  completely  excavated.  In  most  cases  the  larva  had  abandoned 
the  gall,  issuing  near  the  base.  The  specimens  probably  came  from 
the  Northwest. 

A  gall  similar  to  the  last  was  also  received  from  Mr.  Lawrence 
Bruner,  Robinson's  Eanch,  Wyoming,  collected  September  15,  1881, 
with  the  statement  that  it  occurred  on  the  leaves  of  Populus  angmti- 
folia.  Examination  of  the  leaves  seems  to  indicate  that  they  are  wil- 
low rather  than  poplar,  and  the  gall  may  be  doubtfully  referred  to  the 
type  described  above. 


1  Insect  Life,  in,  p.  468. 
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VIII.  Genus  PTEBONTTS  Jnrine. 

Jurine,  Nouvelle  M£thode  de  Classer  les  Hyme*nopteres  et  Dipteres,  T.  I,  p.  61. 
Konow,  Deutsche  entomologische  Zeitschrift,  xxxiv,  1890,  Heft  II,  p.  237. 

Body  large,  hard;  clypeus  incised  at  tip;  claws  bind;  antenna  long,  frequently 
pale  beneath ;  stigma  usually  unicolorous ;  mesonotum  and  mesopleurte  usually  not 
or  sparsely  punctured ;  head  subrotund;  labium  not  or  slightly  prominent;  eighth 
dorsal  abdominal  segment  of  male  subtriangular,  produced  at  apex;  procidentia 
truncate  at  apex;  hypopygium  narrow  at  apex  and  subtruncately  rounded;  sheath 
of  female  small,  narrow;  apex  never  acuminate. 

The  genus  as  characterized  above  by  Konow  is  perhaps  the  largest  in 
point  of  number  of  species  of  the  several  genera  erected  from  the  old 
genus  Nematus.  It  is  closely  allied  to  the  genus  following  it,  but  differs 
notably  in  the  characters  of  the  head  and  wings  and  in  the  general 
appearance.  The  males  of  the  smaller  species  are  not  so  readily  sepa- 
rated from  the  males  of  Pontonia.  The  genus  has  its  type  species  in 
Pteronus  myosotidis  Fab.,  the  only  species  remaining  of  those  originally 
assigned  to  it  by  Jurine.  The  life-history  of  a  few  of  the  American 
species  is  familiar,  as,  for  instance,  that  of  Pteronus  ventralis  Say  (the 
willow  sawfly)  and  P.  rihesii  Scop,  (the  gooseberry  sawfly).  In  habits, 
the  other  species  are  for  the  most  part  probably  similar  to  these.  Some 
confusion  which  has  grown  up  with  respect  to  some  of  the  light-colored 
forms  is  referred  to  in  the  table  for  the  separation  of  the  species. 

TABLE  OF   SPECIES. 

Females. 

A.  Prevailing  color  black;  pectus  always  black. 

Stigma  narrow,  usually  straight  on  lower  margin  or  strongly  acuminate, 
elongate,  more  than  three  times  as  long  as  wide. 
Head,  thorax,  and  abdomen  black  above. 
Stigma  and  femora  brown  or  black. 

Abdomen  beneath  black 1.  vioinalU  Cr. 

Abdomen  pale  beneath. 

Orbits  black 2.  oooiden talis  n.  sp. 

Orbits  pale 3.  latus  n.  sp. 

Stigma  and  femora  pale 4.  pacificu*  n.  sp. 

Head  and  thorax  black ;  abdomen  more  or  less  pale. 

Abdomen  with  broad  lateral  pale  stripe 5.  limbattis  Cr. 

Abdomen  with  broad,  transverso  yellow  baud. ....  6.  lati/asciatus  Cr. 
Stigma  broad,  rounded  on  lower  margiu,  not  much  more  than  twice  as  long  ad 
wide. 
Head  and  thorax  black;  venter  of  abdomen  pale;  dorsal  arcs  always  more 
or  less  black,  except  sometimes  terminal  oues. 

Femora  black 7.  ventralis  Say, 

Hind  femora  only  black 8.  marlattii  Dyar. 

Femora  pale ;  orbits  black  or  strongly  infuscated. 

Coxjc  black ;  abdomen  black  above,  except  narrow  apex  of  some 

of  dorsal  arcs 9.  atrieep*  n.  sp. 

Coxie  pale;  abdomen  with  narrow  transverse  brown  stripes  on 
dorsal  arcs,  sometimes  limited  to  basal  segments,  mostly  pale* 
sheath  pale 10.  ooloradensU  n.  sp! 
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Cox*  pale;  abdomen  with  broad  central  black  stripe  and  with 
apex  beneath  Htrongly  infuscated;  sheath  black. 
Second  recurrent  interstitial  with  first  cubital. 

1 1 .  harringtoni  n.  sp. 
Second  recurrent  received  well  within  second  cubital  cell. 

12.  fyleain.  sp. 
Femora  pale ;  orbits  palo  or  reddish. 

Sheath  broad,  rounded  or  truncate  at  apex;  stigma  brown. 

13.  kincaidi  n.  sp. 

Sheath  narrow,  tapering;  stigma  yellow 14.  foveatus  n.  sp. 

Sheath  narrow,  tapering;  stigma  bicolorous;   mesepimera  with 

pectoral  black  spot 15.  tricolor  n.  sp. 

Head  and  thorax  black ;  abdomen  pale,  except  sometimes  basal  dorsal  arc 
and,  rarely,  terminal  arcs. 
Hind  femora  black,  at  least  apically. 

Hind  tibite  with  brown  gradually  increasing  in  intensity  from 

base  to  tip ;  orbits  and  mouth  parts  pale 16.  trioolor  n.  sp. 

Hind  tibia)  with  basal  one- third  or  one-half  white;  head  black. 
Elongate;  basal  arc  black. 

Terminal  segments  black ;  legs  pallid  and  black. 

17.  rufocinctu8  Harrington. 
Terminal  segments  yellow ;  legs  reddish  yellow  and  black. 

18.  erythrogatter  Norton. 
Short  ovate;  basal  arc  indistinctly  or  not  at  all  infuscated. 

Three  terminal  arcs  pale 19.  corylusCr. 

Three  terminal  arcs  black 20.  dyari  n.  sp. 

Hind  femora  pale. 

Veins  and  stigma  dark  brown. 

Angles  of  pronotum  and  the  coxae  black..  21.  fulvicrus  Prov. 
Angles,  etc.,  pale. 

Lateral  lobes  meson o turn  mostly  black ;  basal  segment  of 

abdomen  infuscated 22.  populi  n.  sp. 

Lateral  lobes  mesonotum  reddish ;  basal  segment  pale. 

23.  hudeonii  Dyar. 
Veins  and  stigma  yellowish. 

Orbits  and  spot  below  bases  of  autennse  pale. 

24.  auratus  n.  sp. 
Orbits  and  spot  below  bases  of  antenna)  black. 

25.  californiou8  n.  sp. 
Head  and  thorax  more  or  less  pale  above. 
Antenna*  yellow  or  ferruginous. 

Hind  femora  mostly  black 26.  automate*  n.  sp. 

Hind  femora  pale 27.  ribesii  8coj>. 

Antennse  black ;  legs  pale 28.  edwardsii  Cr. 

Prevailing  color  of  dorsum  black;  pectus  and  venter  pale  (except  dusky  spot  on 
pectus  of  hyalinus  and  minute  one  in  case  of  rufu*,  and  sometimes  venter  of 
abdomen  black  in  militarU). 
Head  altogether  black. 

Thorax  with  lateral  lobes  reddish ;  abdomen  black  dorsal ly .  29.  militarisCr. 
Thorax  and  abdomen  reddish,  except  mesoscutellum,  metanotum  and  basal 

central  area  of  abdomen 30.  thoracicus  Harr. 

Head  black ;  mouth  parts  and  orbits  pale. 
Stigma  and  costa  brown. 
Scntellum  black. 

Head  nearly  spherical,  viewed  latterly;  clypeus  narrowly  and 
deeply  excavated,  short,  robust 31.  odoratus  Dyar. 
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Head  normal,  triangular;  olypeus  rather  broadly  excavated,  elon- 
gate   32.  eornelli  n.  sp. 

Scutellum  pale. 

Posterior  tibiae  and  tarsi  dark  brown 33.  trilineatus  Nort. 

Legs  altogether  resinous 34.  magus  n.  sp. 

Stigma  and  costa  pale. 

Scutellum  entirely  or  for  most  part  black. 

Costa  enlarged  at  apex;  small,  robust  species..  35.  querent  n.  sp. 
Costa  normal ;  elongate  species. 

Lobes  of  mesonotum  altogether  black 36.  hyalinus  n.  sp. 

Lobes  with  light  sutures 37.  vertebratus  Say. 

Scutellum  pale 38.  integer  Say . 

AAA.  Dorsum  pale  or  with  few  black  spots.1 
Stigma  pale. 

Crest  strongly  bitubercuiate. 

Claws  normal 39.  mendicus  Walsh. 

Claws  minutely  cleft 40.  vancouverensis  n.  sp. 

Crest  unbroken,  straight 41.  koebelei  n.  sp. 

Crest  unbroken,  curved  anteriorly ;  stigma  narrow,  straight  on  lower  mar- 
gin    42.  pinguidorsum  Dyar. 

Stigma  brown ;  body  without  dark  markings 43.  unicolor  n.  sp 

Males. 
Procidentia  very  broad  and  large.2 

Elongate,  slender;  orbits  black 44.  longioornis  n.  sp. 

Short,  robust;  orbits  reddish 27.  ribesii  Scop. 

Procidentia  narrow ;  sometimes  subobsolete. 
Black ;  pectus  always  black. 

Body  altogether  black,  except  sometimes  mouth  parts,  pronotum,  and  tegulae. 
Legs,  particularly  femora  and  posterior  tibiae,  strongly  infuscated. 

Ridges  about  ocellar  basin  prominent 45.  iridescens  Cr. 

Ridges  about  ocellar  basin  obsolete 46.  decoratus  Prov. 

Legs  pale,  except  tips  posterior  tibiae  and  their  tarsi. 
Clypeus  distinctly  emarginate ;  procidentia  minute. 

Stigma  short,  robust ;  apical  half  hind  tibiie  infuscated. 

47.  lombardee  n.  sp. . 
Stigma  rather  elongate,  acuminate;  extreme  tips  of  hind  tibiie 
sharply  brown. 

■Three  species  of  the  luteus  group  described  by  Norton  are  distinguishable  by  the 
color  characteristics.  The  types  are  lost,  with  the  possible  exception  of  trivittatus. 
S  tig  maim  may  prove  to  be  a  good  species.  Mendicus  and  trivittatus  are  closely 
allied,  and  probably  identical,  the  older  name,  mendicu*,  holding.  Monochroma  may 
prove  to  be  a  light  form  of  men  die  us.  These  species  all  fall  in  the  table  with  mendi- 
cus, with  which  they  are  closely  allied.  Stigmatus  and  monochroma  may  be  good  spe- 
cies, and  the  original  descriptions  of  them  are  appended  (Noe.  47  and  48).  The  fol- 
lowing synopsis  indicates  the  color  differences  of  this  group: 
Dorsum  pale,  except  tip  of  scutellum,  metanotum,  and  stripe  down  tergum 

9  49.  stigmatue  Nort. 
Dorsum  with  a  black  spot  about  ocelli  and  three  on  lobes  of  mesonotum ;  body  other- 
wise pale 9  39.  trivittatus  Nort. 

Dorsum  with  two  spots  on  mesonotum,  tip  of  scutellum,  and  spots  on  metanotum 

black 9  39.  mendicus  Walsh. 

Insect  altogether  pale,  including  antennae 9  50.  monochroma  Nort. 

2 In  this  character  the  two  following  species  depart  in  this  sex  from  the  character- 
ization of  the  genus. 


47 


Venter  black;  second  recurrent  interstitial. 

9  11.  harringtoni  n.  sp. 

Venter  pale;  second  recurrent  not  interstitial. 

12.  fylert  n.  sp. 
Clypeus  nearly  truncate;  procidentia  long  and  projecting,  keeled. 

20.  dyari  n.  sp. 

Legs  pale,  pygidium  pale 48.  dubiusn.np.  , 

Body  black,  except  venter  of  abdomen,  femora,  and  sometimes  terminal  dorsal 
arcs. 
Abdomen  entirely  black  dorsally. 

Orbits  pale;  mesepimera  black 13.  kincaidi  n.  sp. 

Orbits  black;  upper  half  of  mesepimera  pale....  30.  thoracicus  Hair. 

Abdomen  with  more  or  less  of  dorsal  segments  laterally  and  apically  pale. 

Procidentia  minute,  usually  slightly  emarginate  at  tip;  abdomen 

usually  nearly  interrupted  with  yellow  centrally.  7.  ventralis  Say. 

Procidentia  medium,  rounded  at  tip ;  abdomen  not  as  above. 

10.  ooloradensti  n.  sp. 
Black  above  for  most  part;  pectus  and  venter  pale. 
Stigma  and  costa  brown. 

Dorsum,  including  scutellum,  black. 

Head  nearly  spherical,  viewed  laterally ;  clypeus  narrowly  and  deeply 

excavated ;  short,  robust 31.  odoratus  Dyar. 

Head  normal,  triangular;  clypeus  rather  broadly  excavated; 

elongate 32.  cornelli  n.  sp. 

Dorsum  black,  scutellum  pale 41.  vanoouvererms  n.  sp. 

Stigma  and  costa  pale. 

Procidentia  as  long  as  wide 39.  mendicus  Walsh. 

Procidentia  twice  as  long  as  wide 37.  vertebratus  Say. 


INDEX  TO  SPECIES  OF  PTERONU8. 


antennatus  n.  sp.  $ 

atriceps  n.  sp.  9 

auratusn.  sp.  $ 

bicolor  n.  sp.  9 « 

ealifornicus  n.  sp.  9 

coloradensis  n.  sp.<?  9 

cornelli  n.  sp.  $  9 

eorylus  Cresson  9 

decoratua  Provancher  <J   

donivittatus  Cr.  =  vertebratus. 

dnbius  n.  sp.  <? 

dyari  n.  sp.  <?  9 - 

edwardsii  Cresson  9 

erythrogaster  Norton  9 

foveatus  n.  sp.  9 < 

folvicrus  Provancher  9 

fylesi  n.  sp.  <?  9  

hamngtoni  n.  sp.  <?  9 

hndsonii  Dyar  9 

hjalinus  n.  sp.  9 

integer  Say  9 

indesceus  Cresson  <? 

kincaidi  n.  sp.  $  9 

koebelei  n.  sp.  9 

latifasciatus  Cresson  9 

latos  n.  sp.  9 • 

limbatna  Cresson  9 

lombardte  n.  sp.  $ 


26     longicornis  n.  sp.  $ 

9     magusn.sp.  9 

24  marlattii  Dyar  9 

15     mendicus  Walsh  $  2 

25  militaris  Cresson  9 

10  monochroma  Norton  9 

32     occiden talis  n.  sp.  9 

19  odoratus  Dyar  $  9 

46     pacificus  n.  sp.  9 

pinguidorsnm  Dyar  9 

48     populin.  sp.  9 

20  quercus  n.  sp.  9 

28     ribesii  Scop  $  9 

18     robin i®  Forbes  =  trilineatus. 

14     rufocinctas  Harrington  9 

20     salicis  Ashm.  —  fnlvicrus. 

12     similaris  Norton  =  trilineatus. 

11  '  stigmatus  Norton  9 

23  I  thoracicus  Harrington  <J  9 

36  I  tricolor  n.  sp.  9 

38  I  trilineatus  Norton  9 

45  i  trivittatus  Norton  =  mendicus. 

unicolor  n.  sp.  9 

vancouverensis  n.  sp.  $  9 

ventral  is  Say<?  9 

vertebratus  Say  <J  £- 

vicinalis  Cresson  9 
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1.  Pteronus  vicinmlii  Oresaon.1 

1880.  Nematus  tioinalU  Cresson.    Trans.  Am.  Ent.  Soo.,  vin,  p.  4. 

Female. — Length  8.5  mm.;  very  large,  robust,  shining,  obscured  by 
some  rather  dense  punctuation  on  head  and  thorax ;  clypeus  rather  deep- 
ly, circularly  emarginate;  ridges  about  ocellar  basin  flattened,  indistinct; 
frontal  crest  broad,  slightly  notched;  antennal  fovea  shallow,  indis- 
tinct; antennae  not  much  longer  than  head  and  thorax,  scarcely  taper- 
ing, joints  3  to  5  subequal;  intercostal  very  slightly,  if  at  all,  inclined; 
stigma  narrow,  acuminate;  sheath  broad,  tapering,  obtusely  pointed; 
cerci  slender,  not  tapering;  claws  large,  deeply  notched,  rays  equal. 
Color  black ;  clypeus,  apices  of  coxae,  trochanters  and  tibiae  except  apices 
of  posterior  pair,  and  anterior  tarsi  whitish,  infuscated;  posterior  tarsi, 
with  tips  of  posterior  tibiae,  nearly  black ;  veins  very  dark  brown,  includ- 
ing stigma  and  costa,  the  latter  to  base;  tegulae  dark  brown,  strongly 
infuscated;  wings  somewhat  infuscated. 

One  female,  Cresson's  type.    California.    (Coll.  Am.  Ent.  Soc) 

2.  Pteronus  occidentalis  new  species. 

Female. — Length  7.5  mm.;  moderately  robust,  shining;  clypeus 
broadly  and  shallowly  emarginate,  approaching  truncate;  antennal 
fovea  broad,  circular;  antennae  distinctly  tapering,  not  much  longer 
than  head  and  thorax,  third  joint  distinctly  longer  than  fourth;  upper 
middle  cell  of  hind  wings  as  long  as  or  more  commonly  longer  tlian 
lower;  intercostal  vein  very  close  to  basal  vein;  third  cubital  cell  loug, 
sides  almost  parallel;  stigma  long,  narrow;  sheath  rather  sharply 
pointed;  claws  evenly  and  rather  finely  cleft.  Color  black;  triangular 
space  below  antennae,  tip  of  clypeus  and  tbe  mouth  parts,  pronotum, 
tegulae,  legs  except  middle  portion  of  femora  and  tips  of  hind  tibiae, 
and  more  or  less  of  all  tarsi  whitish;  tarsi  and  tips  of  hmd  tibia? 
strongly  infuscated,  brownish;  venter  of  abdomen,  except  tip,  pale; 
veins,  including  stigma  and  costa,  dark  brown;  wings  nearly  hyaline. 

Nine  females,  three  bred  from  willow  larvae  collected  in  Placer  County, 
Cal.,  and  the  others  collected  about  Los  Angeles.   (Coll.  U.  S.  Nat.  Mus.) 

3.  Pteronus  latus  new  species. 

Female. — Length  8  mm.;  very  robust  and  broad,  viewed  from  ibove; 
abdomen  scarcely  constricted  at  base,  sides  nearly  parallel;  clypeus 
very  broadly  and  shallowly  emarginate;  antennal  fovea  triangular, 
distinctly  excavated;  ocellar  basin  well  defined;  frontal  crest  slightly 
notched  at  center;  antennae  moderately  robust,  tapering,  joints  3  and  4 
subequal;  venation  normal;  stigma  rather  narrow,  tapering  gradually 
to  apex;   sheath  broadly  rounded  on  lower  margin,  pointed  at  tip; 


'This,  with  the  following  five  species,  is  allied  to  the  genus  Amauronematus  in  the 
character  of  the  stigma,  but  seem  to  be  thrown  out  of  the  latter  genus  by  lacking 
any  unusual  development  of  labium  and  other  mouth  parts,  as  weU  as  other  charac- 
ters of  the  genus. 
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claws  evenly  but  not  very  coarsely  notched.  Color  black ;  area  about 
bases  of  autenn®,  orbits,  and  mouth  parts,  pronotum,  tegnhe,  legs  for  the 
most  part,  and  venter  of  abdomen  pale;  femora,  tips  of  hind  tibiae  and 
their  tarsi,  brown ;  veins  and  stigma  brown,  wings  hyaline,  slightly 
brownish  beneath  stigma. 

Two  females.  Massachusetts  and  Pennsylvania.  (Coll.  Am.  Ent. 
Soc.) 

1  Pteronus  paciflcus  new  species. 

Female.  —  Length  6.5  mm.;  robust,  shining;  clypeus  broadly  but  dis- 
tinctly emarginate;  walls  of  ocellar  basin  distinctly  defined;  frontal 
crest  unbroken;  fovea  deep,  oval;  antennae  short,  slender,  scarcely 
tapering,  joints  3  to  5  subequal;  venation  normal,  except  that  the  third 
cubital  cell  is  only  about  half  as  wide  at  base  as  at  apex;  stigma 
narrow,  regularly  rounded  on  lower  margin,  acuminate;  sheath  broad, 
tapering  to  obtuse  tip;  claws  not  very  deeply  notched.  Color  black; 
clypeus,  mouth  parts,  extreme,  angles  of  pronotum,  tegulae,  terminal 
dorsal  segment,  more  or  less  of  venter  of  abdomen,  together  with  legs 
except  bases  of  coxsb,  dull  resinous;  posterior  orbits  reddish;  wings 
hyaline;  stigma  light  yellow;  veins  otherwise  light  brown. 

Four  females.  Olympia,  Wash.  Trevor  Kincaid,  collector.  (Coll. 
Cornell  Univ.) 

5.  Pteronus  limbatus  Cresson. 

1880.  Nematus  limbatus  Creason.  Trans.  Am.  Ent.  Soc,  vm,  p.  8. 
Female. — Length  7  mm.;  rather  short  and  robust,  finely  punctured, 
but  shining;  clypeus  very  slightly  and  broadly  notched;  frontal  crest 
very  prominent,  broadly  curved,  unbroken;  sides  of  ocellar  basin 
strongly  and  sharply  raised;  antennal  fovea  small,  indistinct;  antenuje 
short,  not  much  longer  than  head  and  thorax,  tapering,  third  and  fourth 
joints  subequal;  intercostal  vein  a  little  anterior  to  basal,  not,  or  but 
slightly,  inclined,  second  recurrent  interstitial  with  second  transverse 
cubital  (in  one  specimen  latter  vein  is  wanting),  and  outer  veins  of  mid- 
dle cells  of  hind  wings  also  interstitial;  second  and  third  transverse 
cubitals  of  nearly  equal  length;  stigma  elongate,  narrow,  terminating 
rather  abruptly;  sheath  short,  broad,  obtusely  pointed;  cerci  short, 
robust,  scarcely  tapering;  claws  deeply  notched,  rays  about  equal. 
Color  of  head,  thorax,  broad  stripe  along  dorsal  center  of  abdomen, 
sheath,  cerci,  and  extreme  tips  of  posterior  tibiae  and  their  tarsi 
brownish  black;  upper  orbits  and  sides  of  mesonotum  tinged  with 
reddish;  clypeus  and  mouth  parts,  most  of  pronotum,  tegulae,  lateral 
third  of  4<>r8um  of  abdomen,  all  of  venter  of  abdomen,  and  legs  yel- 
lowish ferruginous;  tips  of  anterior  tarsi  slightly  infuscated;  veins, 
including  costa  nearly  to  base,  and  stigma  brown. 

Two  females,  Cresson's  types.    Illinois.    (Coll.  Am.  Ent.  Soc.) 
13449— If  o.  3 4 
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6.  Pteronus  latifaaciatui  Creason. 

1880.  Nematus  latifasciatus  Creason.    Trans.  Am.  Ent.  Soc.,  vnr,  p.  7. 
1886.  Nematus  latifasciatus  Provancher.    Add.  Faun.  Can.  Hym.,  p.  24. 

<  1895.  Nematus  latifasciatus  Dyar.    Trans.  Am.  Ent.  Soc,,  xxn,  p.  304. 

Female. — Length  B  mm.;  somewhat  elongate,  shining;  clypeus  shal- 
lowlyand  broadly  emarginate,  lobes  short,  broad ;  frontal  crest  and  sides 
of  pentagonal  area  strongly  raised ;  antennal  fovea  large,  oval,  deeply 
excavated ;  antenna3  unusually  sleuder  and  long,  almost  equaling  thorax 
and  abdomen  in  length,  third  and  fourth  joints  subequal;  intercostal 
oblique  and  almost  its  own  length  anterior  to  basal  vein;  upper  cell  of 
hind  wings  extending  nearly  one-fourth  its  length  beyond  lower ;  stigma 
narrow,  elongate;  sheath  moderately  robust,  obtusely  pointed,  with 
straight  upper  margin;  cerci  very  slender  and  nearly  as  long  as  second 
transverse  cubital  vein ;  claws  very  deeply  notched,  rays  almost  equal. 
Color  of  head,  thorax  with  basal  plates,  four  terminal  segments  of  abdo- 
men dorsally  and  sheath,  tips  of  hind  femora,  apical  half  of  hind  tibiae, 
hind  tarsi,  and  extreme  bases  of  hind  cqxsb  brownish  black ;  tips  of  ante- 
rior tarsi  dusky;  tips  of  clypeus,  labrum,  bases  of  mandibles,  palpi,  aud 
basal  half  of  hind  tibia?  whitish;  upper  margin  of  pronotum,  tegulse, 
first  four  segments  of  abdomeu  dorsally  except  apex  of  fourth,  all  of 
venter,  and  legs  yellowish  ferruginous;  wing  veins,  including  costa, 
brown. 

One  female,  Cresson's  type.    New  Hampshire.    (Coll.  Am.  Ent.  Soc.) 
Mr.  H.  G.  Dyar  has  characterized  the  larva  (1.  c.)  from  specimens 
found  on  birch. 

7.  Pteronus  ventralis  Say. 

1824.  Nematus  ventralis  Say.    Keating's  Narr.  Exp.,  n,  App.,  p.  315. 

1859.  Nematus  ventralis  LeConte.    Say,  Ent.,  n,  p.  211. 

1861.  Nematus  ventralis  Norton.    Proc.  Boat.  Soc.  Nat.  Hist.,  viii,  p.  159. 

1867.  Nematus  ventralis  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  201.    (Cat.,  etc.,  p.  63.) 

1869.  Nematus  ventralis  Scudder.    Eut.  Corr.  Harr.,  p.  270. 

1870.  Nematus  ventralis  Riley.    Am.  Ent.  and  Bot.,  n,  p.  276. 

1873.  Nematus  ventralis  Sylvester.    Rept.  U.  S.  Dept.  Agric,  p.  254. 

1881.  Nematus  ventralis  Thomas.     10th  Rep.  Ent.  111.,  1880,  p.  68. 
1885.  Nematus  ventralis  Forbes.     14th  Rep.  Ent.  111.,  1884,  p.  117. 

1888.  Nematus  ventralis  Howard.     Insect  Life,  I,  p.  33,  fig.  5. 

1889.  Nematus  ventralis  Lugger.    Bull.  9,  Minn.  Exper.  Sta.,  p.  51. 
1889.  Nematus  ventralis  Orcutt.     Bull.  13,  Dakota  Exper.  Sta.,  p.  13. 

1889.  Nematus  ventralis  Bruner.     Bull.  14,  Nebr.  Exper.  Sta.,  p.  78. 

1890.  Nematus  ventralis  Packard.     Rep.  U.  S.  Ent.  Coinm.,  v,  pp.  524,588. 

1891.  Nematus  ventralis  Orcutt.    Bull.  22,  S.  Dak.  Exper.  Sta.  (March). 
1895.  Nematus  ventralis  Dyar.    Trans.  Am.  Ent.  Soc.,xxn,  p.  304. 

Female. — Length  8  mm.;  only  moderately  robust;  abdomen  broadest 
beyond  middle,  shining;  clypeus  broadly  and  shallowly  ehiarginate, 
lobes  rounded;  frontal  crest  large,  indistinctly  broken;  ocellar  basin 
well  defined;  antennal  fovea  deep,  elongate,  triangular;  antennae  slen- 
der, distinctly  tapering,  smooth,  third  joint  usually  slightly  exceeding 
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fourth;  upper  middle  cell  of  hind  wings  short,  quadrate,  terminating 
at  or  usually  within  apex  of  lower  cell;  intercostal  vein  very  slightly 
inclined,  iuterstitial,  or  nearly  so,  with  basal;  second  recurrent  inter-  * 
stitial,  or  nearly  so,  with  second  transverse  cubital  vein;  third  cubital 
cell  not  strongly  divaricating  apically;  stigma  broad,  rounded  beneath, 
widest  at  center;  sheath  pointed,  slightly  excavated  above  and  rounded 
beneath;  moderately  robust;  cerci  robust,  obtusely  pointed;  claws 
large,  deeply  cleft,  rays  subequal.  Color  brownish  black,  including 
dorsum  generally,  coxa?,  femora  except  tips,  tips  of  hind  tibhe,  all  of 
hind  tarsi,  sheath,  cerci,  and  more  or  less  of  apex  of  abdomen  beneath; 
balance  yellowish  white,  viz,  inner  and  outer  orbits,  face  below  base 
of  antennse,  pronotum  except  two  or  three  dusky  spots  (sometimes 
wanting),  teguhe,  lat- 
eral edges  of  thorax  and 
abdomen,  and  venter; 
palpi,  more  or  less  of  ex- 
treme tips  of  fore  tibiae, 
and  commonly  some  of 
fore  tarsi  dusky;  wings 
very  faintly  smoky; 
veins,  including  stigma, 
brown,  costa  pale  on 
basal  half. 

Male. — Length  7  mm. ; 
rather  elongate;  struc- 
turally as  in  female; 
procidentia  as  long  as 
broad,  narrow,  taper- 
ing, squarely  truncate 
or  slightly  emarginate 
at  apex,  constricted  at 
base;  hypopygium 
emarginate  as  viewed 
from  end;  antennae  com- 
pressed laterally,  stouter  than  in  female.  Color  as  in  female,  except 
that  the  inner  orbits  are  black  and  the  legs  are  dark  reddish  yellow, 
except  bases  of  coxa?  and  posterior  tarsi;  abdomen  reddish  yellow 
beneath  and  dorsal ly  over  segments  2  and  3  and  less  on  following  ones; 
bases  of  all  dorsal  segments  dark,  terminal  ones  particularly  so;  hind 
tibia?  very  slightly  infuscated,  particularly  at  tips. 

Many  bred  specimens  of  both  sexes.  Washington,  D.  C.  (Coll.  XL  S. 
Nat.  Mus.) 

A  male  and  a  female  from  Carbondale,  111.  (Coll.  Am.  Ent.  Boc), 
differ  from  the  above  in  that  the  female  has  the  upper  middle  cell  of 
the  hind  wings  exceeding  the  lower,  and  in  the  male  the  same  termi- 
nates at  apex  of  lower.    Three  males  from  Michigan  (Coll.  U.  S.  Nat 


Fia.  8.— PUronu*  ventralU :  a,  larvro  feeding;  6,  larva, enlarged ; 
c.  cocoon,  and  d,  adult— both  enlarged  (from  Insect  Life). 
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Mus.)  vary  from  above  in  having  an  elongate  upper  middle  cell  in  hind 
wings,  which,  however,  does  not  exceed  lower,  and  in  that  the  inter- 
*  costal  is  a  little  anterior  to  basal. 
Food-plants:  Populus  and  Salix. 

8.  Pteronus  marlattii  Dyar. 

1894.  Xematus  marlattii  Dyar.  Trans.  Am.  Ent.  Soc.',  xxii,  p.  305. 
Female. — Length5.5  mm.;  moderately  robust,  shining;  clypeus  broadly 
and  shallowly  notched;  ocellar  basin  deep  and  with  well-defined  walls; 
frontal  crest  unbroken;  antennal  fovea  large,  triangular,  deeply  exca- 
vated; antennae  slender,  third  and  fourth  joints  subequal;  venation 
normal;  stigma  broad,  ovate,  widest  at  center,  rounded  on  lower  margin; 
sheath  broad,  obtusely  pointed,  upper  margin  slightly  emarginate; 
claws  deeply  cleft,  rays  subequal.  Color  of  head,  thorax,  epimera  and 
dorsum  of  abdomen  for  the  most  part,  and  outer  half  of  posterior 
femora  black;  apices  of  posterior  tibiae  and  their  tarsi  dusky;  face 
below  autennae,  mouth  parts,  orbits,  angles  of  pronotum  narrowly, 
tegulae,  narrow  apical  margin  of  dorsal  segments  and  last  two  segments, 
venter  except  epimera  and  some  dusky  spots  on  lateral  margin  of 
abdomen,  and  legs  except  as  noted  pallid,  inclined  to  yellowish;  apex 
of  sheath  brownish;  antennae  ferruginous  beneath  and  toward  apex; 
veins,  including  stigma  and.  costa,  the  latter  nearly  to  base,  brown. 

Characterized  in  manuscript  by  me  from  a  specimen  collected  in  New 
Hampshire  (Coll.  Am.  Ent.  Soc);  first  published  by  Dyar  from  a 
specimen  bred  from  larva  on  alder  (Dyar's  Coll.). 

9.  Pteronus  atriceps  new  species. 

Female. — Length  6.5  mm.;  moderately  robust;  clypeus  very  broadly 
and  shallowly  emarginate,  lobes  minute;  frontal  crest  strongly  devel- 
oped, entire;  lateral  walls  of  ocellar  basin  not  strongly  raised;  fovea 
elongate,  deep;  antennae  medium,  with  joints  3  and  4  subequal;  third 
cubital  cell  not  more  than  one-third  as  wide  at  base  as  at  apex,  about 
four  times  as  long  as  wide  at  base;  venation  otherwise  normal;  stigma 
broad,  rounded  on  lower  margin,  tapering  gradually  from  near  base  to 
tip;  sheath  broad  basally,  tapering  to  an  obtuse  tip,  upper  margin 
straight;  claws  not  very  deeply  notched,  inner  ray  nearly  as  long  as 
outer.  Color  black,  shining;  tips  of  clypeus,  mouth  parts,  tegulae, 
legs  except  cox®,  and  venter  of  abdomen,  including  lateral  edges  of 
dorsal  sclerites,  yellow;  upper  posterior  orbits  and  outer  angles  of  pro- 
notum reddish;  legs  slightly  infuscated,  particularly  the  tarsi;  sheath 
dark  brown;  veins  brown,  stigma  unicolorous,  brown. 

One  female.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

10.  Pteronus  coloradensis  new  species. 

Female. — Length  6  mm.;  rather  elongate,  surface  shining;  clypeus 
deeply,  circularly  emarginate,  lobes  rounded;  frontal  crest  and  sides  of 
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pentagonal  area  distinctly  raised,  former  unbroken;  antennal  fovea 
deep,  triangular;  antennae  slender,  longer  than  head  and  thorax,  third 
and  fourth  joints  equal;  intercostal  vein  its  own  length  anterior  to 
basal  vein;  upper  cell  of  hind  wings  exceeding  lower;  stigma  broad, 
rounded  on  lower  margin;  second  transverse  cubital  one- third  length 
of  third,  or  third  cubital  cell  strongly  divaricating;  sheath  very  nar- 
row and  obtusely  pointed  at  tip,  smooth,  without  or  with  very  minute 
hairs;  cerci  short;  claws  deeply  and  almost  evenly  notched.  Color  of 
head  except  faint  ferruginous  touches  about  orbits,  thorax,  the  first 
dorsal  sclerite  of  .abdomen,  and  bases  of  posterior  cox®  black ;  following 
dorsal  sclerites  of  abdomen  with  interrupted  brown  stripes  on  each; 
antennae  brownish,  lighter  beneath,  especially  toward  tips ;  extreme  tips 
posterior  femora,  apical  two-thirds  of  their  tibiae  and  all  their  tarsi,  tips 
of  anterior  pairs  of  tarsi,  and  narrow  margin  of  sheath  fuscous;  clypeus 
and  mouth  parts  light  resinous;  legs  and  abdomen,  except  as  noted, 
light  ferruginous;  wing  veins  light  brown,  stigma  and  costa  paler 
basally. 

Male. — Length  6  mm.;  slender,  elongate;  clypeus  broadly  emarginate, 
lobes  short,  pointed;  walls  about  ocellar  basin  very  minute,  but  dis- 
tinctly defined;  crest  unbroken,  not  strongly  raised;  fovea  very  shallow, 
triangular;  antennae  robust,  strongly  tapering,  somewhat  flattened, 
joints  3  to  5  subequal,  third  a  little  longer  than  others;  venation  nor- 
mal; procidentia  narrow,  projecting  somewhat  more  than  its  width, 
rounded  at  tip;  claws  rather  deeply  cleft,  rays  subequal.  Color  black, 
shining;  mouth  parts  and  legs,  venter  of  abdomen,  including  more  or 
less  of  apical  edge  of  dorsal  segments  and  nearly  all  of  terminal  seg- 
ments, yellowish  ferruginous;  angles  of  pronotum  widely,  andtegulae 
pallid;  wings  hyaline,  veins  brown,  including  stigma  and  costa;  hind 
tibiae  and  their  tarsi  brownish;  posterior  orbits  very  faintly  reddish, 
strongly  infuscated;  antennae  reddish,  especially  beyond  basal  joints 
and  on  lower  edge. 

Three  females  and  two  males.  Colorado  and  Montana.  (Coll.  Am. 
Ent.Soc)    . 

11.  Pteronua  harringtoni  new  species. 

Female. — Length  7  mm.;  robust,  shining;  clypeus  broadly  and  not 
deeply  notched ;  ocellar  basin  distinctly  defined ;  crest  strong,  unbroken ; 
fovea  deep,  with  lateral  channels  running  from  it  over  bases  of  antennae; 
antennae  short,  tapering,  joints  3  and  4  nearly  equal;  intercostal  at 
right  angles,  or  nearly  so,  with  costa;  second  recurrent  interstitial, 
stigma  rounded  on  lower  margin,  somewhat  acuminate  at  apex;  cerci 
very  short;  claws  deeply  cleft,  rays  equal.  Color  black;  angles  of 
pronotum,  tegulae,  legs  for  the  most  part,  and  venter  of  abdomen, 
together  with  marginal  third  of  dorsum,  reddish  yellow;  tip  of  clypeus 
and  mouth  parts  yellowish,  infuscated;  extreme  tips  of  posterior  tibiae 
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and  posterior  tarsi  brownish  black;  wings  with  dnsky  band  extending 
transversely  below  the  stigma;  stigma  and  veins  dark  brown. 

Male. — Length  6  mm. ;  rather  slender;  characters  of  head  and  antennae 
as  in  female;  procidentia  short,  narrow,  slightly  constricted  basally, 
fruncate  at  apex;  venation  as  in  female.  Color  black;  border  of  pro- 
notnm  and  tegulae  yellowish;  legs  as  in  female;  basal  half  of  venter 
of  abdomen  beneath  reddish,  strongly  infhscated;  dusky  band  on 
wings  somewhat  lighter  than  in  female. 

One  female  and  one  male  received  from  Mr.  Harrington,  who  reports 
that  this  species  has  been  somewhat  abundant  on  willows  on  the 
experimental  farm  at  Ottawa,  Canada.  He  was  at  first  of  the  opinion 
that  it  might  prove  to  have  been  introduced  from  Europe,  but  it  seems 
to  be  distinct  from  any  European  species  and  also  to  be  new  to  our 
fauna.  Im  take  pleasure,  therefore,  in  dedicating  it  to  Mr.  Harrington. 
A  male  specimen  has  since  been  submitted  to  me  for  identification  by 
Rev.  Thomas  W.  Fyles,  of  South  Quebec,  Canada.  (Coll,  U.  8.  Nat.  Mas.) 

12.  Pteronus  fylesi  new  species. 

1891.  Nematus  pallidiventris  Fallen.     Fyles,  Can.  Ent.,  xxin,  p.  135. 

Female. — Length  7  mm.;  robust,  shining;  clypeus  circularly  emargi- 
nate,  lobes  rounded;  walls  about  ocellar  basin  well  developed;  frontal 
crest  unbroken ;  fovea  oval ;  an  tenure  slender,  tapering,  longer  than  head 
and  thorax,  third  and  fourth  joints  nearly  equal;  venation  normal; 
stigma  broad,  regularly  tapering  toward  apex;  sheath  broad,. tapering, 
slightly  produced,  and  with  a  rather  dense  tuft  of  short  hairs  at  extreme 
tip;  cerci  short;  claws  deeply  and  evenly  cleft.  Color  black;  triangle 
beneath  bases  of  antennae,  clypeus  for  the  most  part,  labrumand  other 
mouth  parts,  pronotum,  tegulae,  abdomen  except  broad  dorsal  stripe, 
and  legs  for  the  most  part  reddish  yellow;  sheath,  cerci,  extreme  tips 
of  posterior  tibiae,  and  the  posterior  tarsi  dark  brown;  anterior  tarsi 
slightly  infuscated;  extreme  bases  of  cox«'e  brown. 

Male. — Length  6  mm.;  slender;  structural  characters  in  general  as 
in  female;  antennae  somewhat  stouter,  slightly  compressed;  procidentia 
short,  narrow,  truncate  at  apex.  Color  as  in  female,  except  that  the 
dorsum  of  abdomen  is  entirely  black  and  the  venter  is  slightly  infus. 
cated,  especially  toward  apex. 

Two  females  and  one  male  received  from  Rev.  Thomas  W.  Fyles,  of 
South  Quebec,  Cauada.  The  species  was  described  by  Mr.  Fyles  in 
the  Canadian  Entomologist,  as  noted  above,  the  identification  having 
been  made  for  him  by  the  Abb6  Provancher.  I  have  compared  the 
species  with  specimens  of  pallidiventris  Fallen,  and  there  is  a  merely 
superficial  color  resemblance;  pallidiventris  belongs  to  the  genus  Pris- 
tiphora,  and  is  a  totally  distinct  insect.  This  species  seems  to  be 
distiuct  from  any  Europeau  species,  and  while  allied  somewhat  closely 
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to  limbatus  Cresson  and  harringtoni  n.  sp.,  yet  differs  sufficiently,  par- 
ticularly in  the  male  sex,  to  warrant  the  creation  of  a  new  species.  It 
is  possible  that  this  is  an  introduced  species,  but  if  so  it  seems  not  to 
have  been  described  abroad.  It  was  found  abundantly  on  Russian 
willow  introduced  into  Canada  by  the  late  Charles  Gibbs. 

13.  Pteronui  kincaidi  new  species. 

Female. — Length  6.5  mm.;  rather  robust;  abdomen  broad,  scarcely 
tapering  until  near  tip;  clypeus  distinctly  emarginate,  lobes  broad  and 
rounded;  walls  about  ocellar  basin  nearly  obsolete;  frontal  crest 
strongly  developed,  slightly  broken  by  backward  extension  of  elongate 
antennal  fovea;  antennae  short,  scarcely  tapering,  joint  4  a  little  longer 
tban  3;  venation  normal;  stigma  broad,  rounded  on  lower  margin; 
claws  deeply  and  evenly  cleft;  sheath  very  broad,  robust,  scarcely 
tapering,  rounded  at  apex;  cerci  short,  tapering.  Color  black;  space 
between  antennae  and  face  beneath  including  narrow  orbits,  pronotum, 
tegulae,  venter  of  abdomen  extending  over  onto  the  sides  of  dorsum, 
especially  on  the  posterior  margin  of  the  segments,  and  the  legs  rather 
dark  resin  yellow;  extreme  bases  of  coxae  and  the  hind  tarsi  particu- 
larly, with  extreme  tips  of  hind  tibiae  infuscated;  sheath  dark  brown; 
wings  hyaline;  veins,  including  costa  and  stigma,  dark  brown. 

Male. — Males  agree  with  the  females  in  general  characteristics;  proci- 
dentia short,  narrow,  and  rounded  apically,  rather  broad  basally ;  hind 
tibiae  rather  strongly  infuscated,  especially  toward  tip;  dorsal  arcs  of 
abdomen  entirely  black;  antenna?  more  elongate  and  somewhat  more 
robust. 

Nine  females  and  five  males  collected  in  April  and  May  by  Trevor 
Eincaid,  Olympia,  Wash.    (Coll.  Cornell  Univ.) 

14.  Pteronus  foveatua  new  species. 

Female. — Length5.5mm.;  moderately  robust,  shining;  clypeus  broadly 
emarginate,  lobes  sharp  pointed;  ridges  about  ocellar  basin  strongly 
and  sharply  defined;  frontal  crest  unbroken;  antennal  fovea  large,  cir- 
cular, deeply  and  sharply  excavated ;  an  term  re  a  little  longer  than  head 
and  thorax,  scarcely  tapering,  joints  slender,  3  and  4  subequal;  sheath 
narrow,  tapering,  upper  edge  straight,  tip  rounded,  hairs  minute;  claws 
not  very  deeply  cleft,  rays  equal;  venation  about  normal;  third  cubital 
cell  more  than  twice  as  wide  at  apex  as  at  base;  stigma  narrow,  elon- 
gate, subacuminate.  Color  of  antennae,  large  spot  extending  back  from 
occiput  including  ocelli  with  branches  running  down  in  front  of  eyes, 
base  of  the  head,  thorax,  bases  of  first  six  dorsal  segments  of  abdomen 
except  on  outer  edges,  and  the  epimera  except  anterior  upper  angles 
of  the  mesepimera  black;  antennae  slightly  rufous  toward  tip;  sheath 
brownish;  body  otherwise  yellowish  ferruginous,  including  spot  below 
antennae,  mouth  parts,  angles  of  pronotum,  tegulre,  lateral  edges  and 
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posterior  margin  of  dorsal  segments,  two  terminal  segments,  venter, 
and  legs;  veins  dark  brown,  including  costa  nearly  to  base;  stigma 
yellowish,  unicolorous,  border  brownish. 

.    One  female.    Washington.    (Coll.  Am.  Ent.  Soc.) 

15.  Pteronus  bioolor  new  species. 

Female.— Length  5.5  to  6  mm.;  robust;  clypeus  broadly  emarginate,  • 
lobes  small,  pointed;  ocellar  basin  with  rather  faint  lateral  walls;  frontal 
crest  unbroken;  antennal  fovea  broad,  shallow;  antenna*  slender, 
scarcely  tapering,  joints  3  and  4  subequal;  venation  normal;  stigma 
broad,  rounded  on  lower  margin,  rather  abruptly  narrowed  toward  tip; 
sheath  tapering  to  obtusely  pointed  tip,  straight  on  upper  side;  claws 
evenly  but  not  deeply  divided.  Color  black  above,  pale  beneath,  the  black 
limited  to  dorsal  area  of  antennae  and  all  of  the  two  basal  joints,  large 
spot  including  ocellar  basin,  ocelli,  the  occiput,  thorax  and  abdomen 
above,  spot  on  upper  half  of  mesepimera  and  large  spot  on  pectus, 
together  with  tip  of  sheath ;  face  white ;  orbits  and  venter  pallid,  includ- 
ing also  lateral  edges  of  terminal  abdominal  segments  above  and  all  of 
last  segment;  wings  hyaline;  veins  brown;  stigma  pale  basally. 

Two  females,  Mount  Hood,  Oreg.  (Coll.  Am.  Ent.  Soc),  and  Olympia, 
Wash.  (Coll.  Cornell  Univ.). 

16.  Pteronus  tricolor  new  species. 

Female. — Length  7  mm. ;  moderately  robust,  shining ;  clypeus  broadly 
and  shallowly  emarginate,  lobes  triangular;  frontal  crest  and  sides  of 
pentagonal  area  sharply  defined,  former  unbroken;  antennal  fovea  cir- 
cular; intercostal  vein  more  than  its  own  length  anterior  to  basal  vein ; 
third  cubital  cell  not  much  more  than  one-half  as  wide  at  base  as  at 
apex;  stigma  moderately  broad,  rounded  on  lower  margin;  upper  mid- 
dle cell  of  hind  wings  exceeding  lower;  sheath  smooth,  polished, 
pointed,  bordering  hairs  very  minute.  Color  of  head  and  thorax  for 
most  part,  first  dorsal  segment  of  abdomen  and  lighter  bands  on  two 
following  segments  (nearly  wanting  on  third),  apex  of  sheath,  apical 
three-fourths  of  hind  femora,  hind  tibiae  and  tarsi  (the  former  gradually 
paling  toward  bases),  brownish  black;  the  orbits  and  portions  of  the 
center  of  thorax,  including  scutellum,  light  yellowish  brown;  balance 
of  abdomen  ferruginous;  clypeus  and  mouth  parts,  outer  angles  of 
pronotum,  tegulae,  anterior  legs  and  posterior  pair,  except  as  noted, 
yellowish  white;  anterior  femora  and  tarsi  very  slightly  tinged  witlx 
reddish;  stigma  and  veins,  including  costa,  except  extreme  base  of  lat- 
ter, brown. 

One  female.    New  Hampshire.    (Coll.  Am.  Ent.  Soc.) 

17.  Pteronus  rufocinctus  Harrington. 

1893.  Nematus  rufocinctus  Harrington.    Can.  Ent.,  xxv,  p.  58. 
Female. — Length  8  mm.;  rather  elongate,  shining;  clypeus  very  shal- 
lowly emarginate,  approaching  truncate ;  ocellar  basin  with  very  sharply 
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defined  and  strongly  raised  walls;  frontal  crest  prominent,  sharp, 
unbroken;  fovea  distinctly  defined,  oval;  second,  third,  and  fourth 
joints  of  antennae  subequal;  venation  normal,  except  that  the  third 
cubital  cell  is  quadrate;  sheath  short,  obtusely  pointed,  quite  densely 
clothed  with  hairs;  cerci  slender,  slightly  tapering;  claws  deeply  cleft, 
rays  subequal.  Color  black;  center  of  basal  segment  of  abdomen 
above  and  all  of  three  following  segments  and  more  or  less  of  the  base 
of  the  succeeding  segment  reddish  yellow;  tip  of  clypeus  and  mouth 
parts,  anterior  legs  for  the  most  part,  coxae  except  bases,  trochanters, 
bases  of  femora,  and  basal  half  of  tibiae  of  hind  legs  pallid;  angles  of 
pronotum  and  the  tegulae  pallid,  infuscated;  femora  of  fore  and  mid- 
dle legs  rather  strongly  infuscated;  stigma  and  veins  dark  brown; 
wings  nearly  hyaline;  spot  in  second  cubital  cell  prominent. 

Redescribed  from  Harrington's  type  specimen.    (Coll. Harrington.) 

18.  Pteronus  erythrogaster  Norton. 

1864.  Nematas  erythrogaster  Norton.     Proc.  Ent.  Soc.  Phila.,  m,  p.  8. 

1867.  Xematus  erythrogaster  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  205.    (Cat.,  etc., 

p.  67.) 
1886.  Xematus  erythrogaster  Provancher.    Add.  faun.  Can.  Hym.,  p.  23. 

Female. — Length  7.5  mm.;  moderately  robust,  shining;  head  and  tho- 
rax finely  punctured;  clypeus  shallowly  and  broadly  emarginate,  lobes 
triangular,  rather  pointed;  frontal  crest  and  sides  of  pentagonal  area 
strongly  raised,  former  unbroken ;  antennal  fovea  circular,  deeply  exca- 
vated; antennae  moderate,  somewhat  longer  than  head  and  thorax; 
intercostal  very  near  basal  vein;  second  cubital  cell  more  than  two- 
thirds  as  wide  at  base  as  at  apex;  upper  cell  of  hind  wings  exceeding 
lower ;  stigma  broad,  ovate,  not  attenuated ;  sheath  rather  robust,  rugose 
and  with  numerous  hairs.  Color  of  head  and  thorax  for  the  most  part, 
basal  plates,  first  segment  of  abdomen  dorsally,  sheath,  cerci,  extreme 
bases  of  hind  coxae,  tips  of  hind  femora,  apical  two-thirds  of  hind  tibise, 
and  all  of  hind  tarsi  black ;  extreme  tips  of  clypeus  and  the  labrum, 
palpi,  outer  angles  pronotum,  tegulae,  abdomen,  and  legs,  except  as 
noted,  rufous;  basal  third  of  hind  tibiae  whitish;  veins  and  stigma  in 
general  brown;  costa  and  some  of  posterior  veins  light. 

Two  females.  Maryland  (Coll.  Am.  Ent.  Soc),  and  Ithaca,  N.  Y., 
N.  Banks,  collector  (Coll.  U.  S.  Nat.  Mus.). 

19.  Pteronus  corylus  Cresson. 

1880.  Nematus  corylus  Cresson.    Trans.  Am.  Ent.  Soc;  vui,  p.  8. 
1895.  Nematus  corylus  Dyar.    Trans.  Am.  Ent.  Soc,  xxn,  p.  306. 

Female. — Length  6  to  7  mm.;  head  and  thorax  rather  coarsely  punc- 
tured, somewhat  shining;  clypeus  very  shallowly  emarginate,  lobes 
very  short  and  broadly  rounded ;  frontal  crest  and  sides  of  ocellar  basin 
distinctly  elevated,  former  unbroken,  or  rarely  indistinctly  so;  antennal 
fovea  broad  and  shallow,  antennae  long,  tapering,  third  joint  longer 
than  fourth ;  venation  normal,  second  transverse  cubital  nearly  as  long 
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as  third;  stigma  robust,  rounded  on  lower  margin;  sheath  not  very 
robust,  rounded  at  apex,  and  with  rather  long  and  dense  hairs;  cerci 
long,  slender,  as  loug  as  or  longer  than  third  cubital  cross  vein;  claws 
deeply  cleft,  rays  nearly  equal.  Color  of  head,  thorax,  base  of  first 
dorsal  sclerite,  sheath,  extreme  tips  of  posterior  femora,  apical  half — 
sharply  defined — of  posterior  tibiae,  and  their  tarsi  black;  sometimes 
the  dorsal  middle  of  segments  2  to  4  and  rarely  6  and  the  cerci  brown- 
ish black;  bases  of  antennae,  tips  of  clypeus,  and  the  labrum,  palpi, 
outer  angles  of  pronotum,  tegulse,  legs,  and  abdomen  yellowish  ferru- 
ginous; posterior  femora  and  abdomen  darker;  veins  and  stigma 
brown;  costa  yellowish. 

Four  females,  Cresson's  types,  Pennsylvania  (Coll.  Am.  Ent.  Soc), 
and  seven  females  bred  from  larvae  on  alder,  Cadet,  Mo.,  October  5, 1884 
(Coll.  TJ.  8.  Nat.  Mu8.).  Adults  emerged  during  latter  part  of  March 
and  early  in  April.  The  last  larval  stages  and  the  cocoon  are  described 
by  Mr.  H.  G.  Dyar,  who  states  that  the  larvae  are  gregarious  edge 
feeders  on  alder. 

20.  Pteronus  dyari  new  species. 

Female. — Length  6  mm.;  very  robust;  clypeus  nearly  truncate;  ocel-. 
lar  basin  well  defined,  with  prominent  anterior  angle;  an tennal  fovea 
very  shallow,  indistinct;  head  and  thorax  coarsely  punctured;  anten- 
nae but  little  shorter  than  the  body,  tapering,  third  joint  longest;  vena- 
tion normal;  stigma  stout,  regularly  rounded  on  lower  margin;  sheath 
short,  stout,  scarcely  projecting;  claws  deeply  notched,  rays  subequal. 
Color  black,  shining;  mouth  parts  strongly  infuscated;  angles  of  pro- 
notum, tegulae,  first  to  fifth  segments  of  abdomen  ventrally  and  dorsally, 
yellowish  ferruginous;  coxae  except  bases,  trochanters,  basal  half  of 
posterior  tibiae,  whitish;  anterior  tibiae  and  tarsi  and  anterior  and  pos- 
terior faces  of  anterior  femora,  together  with  bases  of  middle  pair,  pal- 
lid; wings  nearly  hyaline,  or  very  slightly  infuscated;  veins,  including 
stigma  and  costa  to  base,  very  dark  brown. 

Male. — Length  5.5  mm.;  structurally  as  in  female;  procidentia  long, 
projecting;  antenna)  more  robust,  tapering.  Color  as  in  female,  except 
that  the  abdomen  is  wholly  black  and  the  legs  are  yellowish,  except 
extreme  tips  of  posterior  femora  and  apical  half  of  posterior  tibiae  and 
their  tarsi. 

One  female  and  one  male.  H.  G.  Dyar,  collector,  New  York.  (Coll. 
Dyar.) 

21.  Pteronus  Mvicrus  Provancher. 

1882.  Nematus  fulviorus  Provancher.    Nat.  Can.,  xin,  p.  291. 

1883.  Nematus  fulvicrus  Provancher.    Faun.  Ent.  Can.  Hym.,  p.  740. 
1890.  Nematus  salicis  Ashmead.     Ball.  Colo.  Biol.  Assn.,  I,  p.  15. 
1894.  Nematus  salicicola  Dalla  Torre.    Cat.  Hym.,  i,  p.  257. 

Female. — Length  8.5  mm.;  robust;  clypeus  broadly  but  not  very 
deeply  notched;  walls  about  ocellar  basin  distinctly  defined;   crest 
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prominent,  unbroken;  fovea  shallow;  antennae  tapering,  somewhat 
longer  than  head  and  thorax,  joints  3  and  4  subequal;  second  recurrent 
vein  interstitial  with  second  transverse  cubital ;  venation  otherwise  nor- 
mal stigma  moderately  broad;  claws  deeply  cleft,  rays  equal;  sheath 
robust,  obtusely  pointed,  straight  on  upper  margin.  Color  black;  lab- 
rum  pallid;  tips  of  anterior  femora,  all  hind  femora,  and  abdomen 
except  apical  segment  orange  yellow,  inclined  to  reddish  on  legs;  legs 
otherwise  black  or  strongly  infuscated;  veins  dark  brown,  including 
Costa  and  stigma;  wings  slightly  smoky,  especially  centrally. 

Three  females  collected  in  Colorado:  One  (Asbmead's  type)  in  Mr. 
Ashmead's  collection;  the  others  in  collection  of  Cornell  University. 
I  have  since  obtained  the  original  type  of  Provancher,  through  the 
kindness  of  Abb6  V.  A.  Huard,  and  confirmed  the  synonymy  as  above* 
The  type  specimen  now  lacks  the  abdomen,  and  was  labeled  by  Pro- 
vancher ruficru8  (485),  although  published  as  fulviorus.  It  was  cap- 
tured at  St.  Hyacinthe  (Can.),  and  is  in  the  Provancher  collection. 

22.  Pteronus  populi  new  species. 

Female. — Length  7  mm.;  clypeus  broadly  but  not  deeply  notched, 
lobes  broad,  rounded;  frontal  crest  very  prominent,  unbroken;  sides-of 
pentagonal  area  distinctly  raised;  antennal  fovea  broad,  shallow,  not 
distinctly  defined;  antennas  slender,  slightly  tapering,  longer  than  head 
and  thorax,  third  and  fourth  joints  equal;  intercostal  vein  a  little  in 
advance  of  basal,  not  inclined;  first  transverse  cubital  hyaline;  upper 
middle  cell  of  hind  wings  extending  one-fifth  its  length  beyond  lower; 
second  transverse  cubital  more  than  half  as  long  as  third;  stigma  not 
broad,  rounded  regularly  on  lower  margin ;  sheath  rather  broad,  exca- 
vated slightly  above,  pointed,  and  with  rather  dense  whitish  hairs  at 
tip;  cerci  short;  claws  deeply  cleft,  rays  nearly  equal.  Color  of  head 
and  thorax  for  the  most  part,  basal  plates,  base  of  first  dorsal  segment, 
terminal  segment  including  sheath  and  cerci,  extreme  bases  of  coxae, 
hind  tibiae,  hind  tarsi,  and  veins  including  costa  brownish  black;  tip 
of  clypeus,  labrum,  posterior  orbits,  outer  angles  of  pronotum,  tegulae, 
spot  on  side  of  mesothorax,  abdomen,  and  legs  except  as  noted  yellow- 
ish ferruginous;  orbits,  mesothorax,  abdomen,  and  femora  inclined  to 
reddish;  tibae  and  tarsi  of  anterior  legs  very  slightly  infuscated. 

One  female  from  Massachusetts  reared  in  May,  1888,  by  Mr.  J.  G. 
Jack,  from  larvae  found  on  Populm  tremuloides.  (Coll.  U.  S.  Nat. 
Mus.) 

23.  Pterontu  huclwmi  Dyar. 

1894.  Nematus  hudsonii  magnus  Dyar,    Trans.  Am.  Ent.  Soc,  xxn,  p.  306. 

Female. — Length  10  mm.;  rather  robust,  shining;  clypeus  very  shal- 
lowly  notched,  almost  truncate;  fovea  distinctly  excavate,  triangular; 
frontal  crest  very  prominent,  unbroken ;  ocellar  basin  distinctly  defined ; 
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antennal  joints  3  and  4  subequal,  or  fourth  a  little  longer  than  third; 
venation  normal;  stigma  very  broad,  rounded  on  lower  margin ;  sheath 
narrow,  tapering;  claws  rather  coarsely  and  evenly  notched.  Color  of 
head,  antennae,  anterior  lobe  of  mesonotnm,  scutellum,  metanotnm, 
terminal  segment  of  abdomen,  sheath,  and  thorax  ventrally  black, 
shining;  hind  tibiae,  except  basal  third  and  their  tarsi,  dark  brown; 
angles  of  pronotum,  tegulre,  lateral  lobes  of  mesonotnm,  abdomen,  and 
legs  except  as  otherwise  noted  yellowish  ferruginous;  clypous  and 
mouth  parts  except  mandibles,  pale;  veins  dark  brown;  wings  hyaline, 
fore  wings  slightly  infuscated  below  stigma. 

One  female,  Dyar's  type.    (Coll.  Dyar.) 

This  species  was  reared  by  Mr.  Dyar  from  a  larva  collected  on  poplar. 

24.  Pteronus  auratns  new  species. 

Female. — Length  6.5  mm. ;  not  very  robust,  shining;  clypeus  broadly, 
shallowly  notched,  lobes  broad,  rounded;  frontal  crest  prominent, 
extending  nearly  to  orbits,  angulated;  sides  of  ocellar  basin  very 
minutely  raised ;  antennal  fovea  triangular,  distinctly  defined ;  antennae 
long,  slender,  third  and  fourth  joints  subequal;  venation  normal,  third 
cubital  cell  less  than  one-half  as  wide  at  base  as  at  apex;  stigma  mod- 
erately broad,  regularly  rounded  on  lower  margin;  sheath  narrow, 
obtusely  pointed,  bordering  hairs  very  short,  minute;  cerci  scarcely 
tapering;  claws  rather  minutely  cleft,  rays  subequal.  Color  as  in  cali- 
fornicus,  except  that  the  coxsb  are  entirely  light  and  the  bases  of  anten- 
nae, spot  beneath,  angles  of  pronotum,  and  tegulae  are  whitish. 

One  female.    Washington.    (Coll.  Am.  Ent.  Soc.) 

This  species  is  closely  allied  to  californicus,  but  differs  from  it  in  what 
appear  to  be  good  structural  characters. 

25.  Pteronus  californicus  new  species. 

Female. — Length  6.5  mm.;  robust,  glistening;  clypeus  very  broadly 
and  shallowly  notched,  lobes  rather  pointed;  frontal  crest  strongly 
developed,  rectilinear,  extending  nearly  to  orbits,  unbroken;  sides  of 
ocellar  basin  minutely  but  distinctly  raised;  antennal  fovea  deep, 
broad-oval ;  intercostal  very  oblique,  anterior  to  basal ;  second  recurrent 
nearly  interstitial;  second  transverse  cubital  more  than  one-half  as 
long  as  third;  upper  middle  cell  of  hind  wings  exceeding  lower;  stigma 
robust;  sheath  narrow,  obtusely  pointed;  cerci  slender,  tapering;  rays 
of  claws  unequal.  Color  of  head,  thorax,  basal  plates,  base  of  first 
dorsal  sclerite,  and  bases  of  coxae  black;  tip  of  sheath,  posterior  tarsi, 
and  wing  veins,  including  costa  nearly  to- base,  brown;  stigma  lighter; 
clypeus,  bases  of  mandibles  and  labrum,  yellowish  white;  outer  angles 
of  pronotum,  tegulae,  palpi,  legs  and  abdomen,  including  cerci,  yel- 
lowish ferruginous;  upper  orbits  with  slightly  reddish  tinge. 

One  female.    California.    (Coll.  Am.  Ent.  Soc.) 
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26.  Pteronus  antennatns  new  species. 

Female. — Length  6  mm.;  rather  robust,  shining;  cly^eus  circularly 
but  shallowly  notched,  lobes  minute;  ocellar  basin  distinctly  defined, 
sides  sharply  raised;  frontal  crest  broad,  rounded,  unbroken;  antennal 
fovea  deep,  circular;  antennae  very  long,  slender,  almost  as  long  as 
body,  joints  3  and4subequal;  third  cubital  cell  nearly  twice  as  wide  at 
apex  as  at  base;  stigma  very  broad,  regularly  rounded  beneath ;  sheath 
strongly  tapering  toward  rounded  apex,  nearly  straight  on  upper  mar- 
gin, with  very  short,  inconspicuous  pubescence;  cerci  short,  spindle 
shaped;  claws  not  deeply  notched,  rays  subequal.  Color  of  base  of 
antennae,  more  or  less  about  ocelli,  occiput,  pronotum  except  outer 
angles,  spot  on  anterior  and  lateral  lobes  of  mesonotum,  spot  about 
cenchri,  basal  plates  and  base  of  first  segment  of  abdomen,  thorax 
beneath  except  centers  of  mesepimera,  hind  femora  except  bases,  tips 
of  hind  tibiffi  and  their  tarsi,  brownish-black  (one  specimen  has  the 
thorax  dorsally  and  the  epiroera  altogether  black) ;  otherwise  reddish 
ferruginous;  coxae,  trochanters,  bases  of  femora  and  anterior  legs  for 
the  most  part,  and  the  mouth  parts  lighter  yellowish;  veins,  including 
costa  nearly  to  base,  brown;  stigma  brown,  paler  basally;  extreme 
apex  of  sheath  brown. 

Two  females.    New  Hampshire.    (Coll.  Am.  Ent.  Soc.) 
This  species  comes  very  near  tricolor. 

27.  Pteronus  ribesii  Scopoli. 

1763.  Tenthredo  ribesii  Scopoli.    Ent.Carn.yp.280.1 
1866.  Nematus  rtbis  Walsh.    Pract.  Ent.,  I,  p.  78. 

1866.  Nematus  ventricosus  Walsh.    Praot.  Ent.,  i,  pp.  117-125. 

1867.  Nematus  ventricosus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  208.     (Cat,  etc., 

p.  70.) 
1867.  Nematus  trimaculatus  Fitch.    Trans.  N.  Y.  Agr.  Soc,  xxvu,  pp.  909-932. 
1867.  Nematus  trimaculatus  Fitch.    12th  Rept.  Ins.  N.  Y.,  pp.  909-932. 
1867.  Nematus  ventricosus  Walsh.     Pract.  Ent.,  n,  pp.  67, 116. 
1869.  Nematus  ventricosus  Walsh  and  Riley.    Am.  Ent.,  n,  pp.  12-22. 
1869.  Nematus  ventricosus  Saunders.    Can.  Ent.,  n,  pp.  13-17. 
1869.  Nematus  ventricosus  Waish.    Can.  Ent.,  n,  pp.  9-12;  31-33. 
1869.  Nematus  ventricosus  Saunders.     Can.  Ent.,  n,  pp.  47, 93, 112. 

1869.  Nematus  ventricosus  Bowles.    Can.  Ent.,  n,  p.  115. 

1870.  Nematus  ventricosus  Saunders.    Can.  Ent.,  n,  pp.  146-149. 
1870.  Nematus  ventricosus  Packard.    Packard's  Guide,  p.  219. 

1870.  Nematus  ventricosus  Glover.    Ann.  Rept.  IT.  S.  Dept.  Agr.,  p.  77. 

1871.  Nematus  ventricosus  Bowles.    Can.  Ent.,  in,  p.  7. 

1871.  Nematus  ventricosus  Saunders.    Can.  Ent.,  in,  pp.  25-27. 

1871.  Nematus  ventricosus  Jones.    Can.  Emt.,  in,  p.  37. 

1872.  Nematus  ventricosus  Packard.    3d  Mem.  Peabody  Acad.,  pp.  1-17. 
1874.  Nematus  ventricosus  Riley.    6th  Rept.  Ins.  Mo.,  pp.  43, 149. 


'The  above  bibliography  omits  all  European  literature  except  the  first  description 
and  the  last  generic  reference,  and  also  many  of  the  shorter  or  less  important  Ameri- 
can writings. 
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874.  Xematus  ventricosus  Provancher.    Nat.  Can.,  vi,  pp.  186-182. 

874.  Xematus  ventricosus  Cook.    4th  Ann.  Rept.  St.  Pom.  Soc.  Mich.,  pp.  379-380. 

874.  Xematus  ventricosus  Saunders.    Can.  Ent.,  vi,  pp.  101-104. 

877.  Xematus  ventricosu*  Riley.    9th  Rept.  Ins.  Mo.,  pp.  7, 10, 21-22. 

877.  Xematus  ventricosu*  Packard.    9th  Rept.  U.  S.  Geol.  and  Geog.  Surv.,  1875, 

p.  787. 
.878.  Xematus  ventricosus  Provancher.    Nat.  Can.,  x,  p.  56. 

879.  Xematus  ventricosus  Riley.     N.  Y.  Tribune,  June  11, 1879. 
).  Xematus  ventricosus  Fuller.    Am.  Ent.,  in,  p.  92. 

880.  Xematus  ribesii  Fletcher.    Entom.  Mag.,  xvi,  p.  278. 
880.  Xematus  ventricosus  Thomas.    5th  Rept.  (10)  Ins.  111.,  p.  68. 
.881.  Xematus  ventricosus  Coquillett.     11th  Rept.  Ins.  111.,  pp.  5, 46-48. 

I.  Xematus  ventricosus  Saunders.    Can.  Ent.,  xiv,  p>  147. 

3.  Xematus  ventricosus  Lintner.    Proc.  Am.  Assn.,  xxxi,  pp.  471-472. 
.883.  Xematus  ventricosus  Lintner.    Psyche,  iv,  pp.  48-51. 
883.  Xematus  ventricosus  Lintner.    Can.  Ent.,  xv,  p.  200. 

5.  Xematus  ventricosus  Provancher.    Petite  Faune  Ent.  Can.,  n,  p.  188. 
883.  Xematus  ventricosus  Fyles.    Can.  Ent.,  xv,  p.  205. 
.883.  Xematus  ventricosus  Riley.    Stoddartfs  Encyclo.  Amer.,  I,  pp.  135-142. 

3.  Xematus  ventricosus  Saunders.    Ins.  Inj.  to  Fruits,  pp.  339-342, 360. 
885.  Xematus  ventricosus  Lintner.    2d  Rept.  Ins.  N.  Y.,  pp.  217-221. 

5.  Xematus  ventricosus  Lintner.    N.  E.  Homestead,  xx,  p.  189. 

5.  Xematus  ventricosus  Forbes.    Entom.  Amer.,  n,  p.  173. 
887.  Xematus  ventricosus  Lintner.    Popular  Gardening,  n,  p.  120. 

887.  Xematus  ventricosus  Lintner.    Albany  Express,  xu,  p.  2. 
3.  Xematus  ribesii  Fernald.    Mass.  Hatch  Exp.  Sta.  Bull.,  2,  p.  7. 

888.  Xematus  ventricosus  Lintner.    5th  Rept.  Ins.  N.  Y.,  pp.  156-157. 
888.  Xematus  ventricosus  Harvey.    Ann.  Rept.  Maine  Exp.  Sta.,  pp.  182-184. 

888.  Xematus  ventricosus  Weed.    7th  Ann.  Rept.  Ohio  Agr.  Exp.  Sta.,  p.  152. 
d.  Xematus  ribesii  Fletcher.    Can.  Ent.,  xxi,  p.  150. 
J.  Xematus  ventricosus  Weed.    Bull.  Ohio  Exp.  Sta.,  n,  No.  1,  p.  6. 
}.  Xematus  ventricosus  Hall.    Ins.  Life,  i,  p.  319. 

.889.  Xematus  ventricosus  Beckwith.    Bull,  iv,  Del.  Agr.  Exp.  Sta.,  p.  15. 

889.  Xematus  ventricosus  Riley  and  Howard.     Ins.  Life,  I,  p.  229. 
889.  Xematus  ventricosus  Hulst.    Bull,  xlvi,  N.  J.  Exp.  Sta.,  p.  8. 

).  Pteronus  ribesii  Konow.    Deutsch.  Ent.  Zeit.,  xxxiv,  p.  246. 
.890.  Xematus  ventricosus  Hopkins.    Ann.  Rept.  W.  Va.  Exp.  Sta.,  p.  153. 
891.  Xematus  ribesii  Cook.    Rept.  Mich.  Exp.  Sta.  1890-91. 

891.  Xematus  ribesii  Fletcher.    Bull.  11,  Can.  Cent.  Farm  (May). 

892.  Xematus  ventricosus  Garman.    Bull.  40,  Ky.  Agr.  Exp.  Sta.  (March). 

Female. — Length  7  to  7.5  mm.;  very  robust,  short-bodied  species; 
head  rugose,  punctured,  thorax  less  so;  clypeus  very  broadly  and  shal- 
lowly  emarginate,  sometimes  almost  truncate,  lobes  short  and  not  very 
broad;  frontal  crest  and  sides  of  ocellar  basin  not  well  defined,  former 
entire  or  indistinctly  broken ;  antennal  fovea  rather  deep  at  apex,  oval ; 
antennae  slender,  slightly  tapering,  third  joint  longest;  intercostal  vein 
considerably  anterior  to  basal,  usually  at  right  angles  to  costa;  second 
recurrent  frequently  interstitial ;  third  cubital  cell  usually  not  longer 
than  outer  transverse  vein;  upper  middle  cell  of  hind  wings  frequently 
not  reaching  apex  of  lower  or  outer  veins  interstitial,  rarely  upper  cell 
exceeding  lower  cell;  stigma  moderately  robust,  rounded  on  lower  mar. 
gin;  sheath  rather  narrow,  rounded  at  extremity,  hairs  short;  cerci 
very  slender  and  long,  not  tapering;  claws  with  rays  nearly  equal. 
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Color  of  head  above  clypeas  except  triangle  below  antennae,  orbits, 
more  or  less  of  antennae  above,  center  of  lobes  of  mesonotuin  more  or 
less  of  scutellum,  lower  half  of  mesepimera,  metepisterna,  extreme 
tips  of  posterior  tibiae,  posterior  tarsi,  and  tip  of  sheath  brownish  black; 
balance  of  body  and  legs  luteous;  mouth  parts,  coxae,  and  trochanters 
pallid. 

Male. — Length  6  mm.;  body  short,  robust,  in  general  as  in  female; 
clypeus  scarcely  emarginate,  slightly  produced  at  center,  giving  trilo- 
bed  appearance;  antenna?  more  robust  than  in  female,  joints  3  to  5  sub- 
equal;  procidentia  very  broad,  as  broad  as  long,  constricted  at  base; 
hypopygium  very  much  narrowed  toward  apex,  which  is  obtusely 
rounded.  Color  of  head  above  clypeus,  thorax,  including  all  of  epi- 
mera,  basal  plates,  more  or  leqs  of  central  dorsal  area  of  abdomen,  and 
extreme  bases  of  posterior  coxae  brownish  black ;  antennae,  tips  of  poste- 
rior tibiae  and  their  tarsi,  veins,  and  stigma  brownish;  antennae  lighter 
beneath ;  mouth  parts,  pronotum  tegulae,  base  of  costa,  legs,  abdomen 
beneath,  and  more  or  less  of  lateral  dorsal  region  luteous;  orbits, 
lateral  lobes,  mesonotum,  and  basal  edges  of  scutellum  more  or  less 
tinged  with  rufous. 

Twelve  females  and  five  males,  from  Canada  to  Missouri.  (Colls.  U.  S. 
Nat.  Mus.  and  Am.  Ent.  Soc.) 

28.  Pteronua  edwardaii  Cresson. 

1880.  Nematus  edwardsii  Cresson.    Trans.  Am.  Ent.  Soc,  vm,  p.  7. 

Female. — Length  5.5  mm.;  robust,  shining;  clypeus  very  slightly  emar- 
ginate, almost  truncate,  lobes  very  broad ;  frontal  crest  and  sides  of  ocel- 
lar  basin  indistinctly  elevated,  vertex  nearly  smooth;  antennal  fovea 
broad,  triangular,  shallow;  antennae  tapering,  almost  as  long  as  the 
entire  body,  joint  4  slightly  longer  than  3;  intercostal  vein  posterior 
to  basal,  very  little  inclined;  upper  middle  cell  of  hind  wings  very  little 
exceeding  lower;  stigma  elongate,  acuminate;  sheath  very  broad,  short, 
obtusely  pointed;  cerci  rather  robust,  tapering.  Color  of  head  and 
thorax  except  basal  plates,  posterior  tarsi  and  tips  of  posterior  tibiae, 
sheath,  and  cerci  brownish  black,  tinged  with  rufous — the  latter  color 
occurring  on  the  pronotum,  teguhe,  lateral  margin  of  lobes  of  meso- 
notum, sides  of  scutellum,  and  upper  half  of  mesepimera;  spot  below 
antennae,  clypeus,  labrum,  palpi,  legs,  and  abdomen,  including  basal 
plates, yellowish  ferruginous;  autennae  unicolorous,  black;  wing  veins, 
including  stigma  and  costa,  brownish. 

One  female,  Cresson's  type.    Marin  County,  Cal.    (Coll.  Am.  Ent.  Soc.) 

29.  Pteronui  militaris  Cresson. 

1880.  Nematns  militaris  Cresson.    Trans.  Am.  Ent.  Soc.,  vm,  p.  7. 
1886.  Nematus  militaris  Provancher.    Add.  Faun.  Can.  Hym.,  p.  23. 

Female.— Length  7  mm.;  exp.  al.  14  mm.;  moderately  robust,  shining; 
clypeas  deeply  notched,  lobes  narrow ;  frontal  crest  prominent,  some- 
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times  slightly  broken;  antennal  fovea  shallow,  indistinct;  mouth  parts 
with  rather  long  yellowish  hairs;  antennae  very  slender,  slightly  taper- 
ing, as  long  as  abdomen,  fourth  joint  a  little  longer  than  third;  inter- 
costal nerve  frequently  interstitial  with  basal,  nearly  at  right  angles 
with  costa;  upper  cell  of  hind  wings  exceeding  lower;  third  cubital  cell 
scarcely  at  all  divaricating  apically;  stigma  not  very  robust,  tapering 
apically;  sheath  obtusely  pointed,  straight  on  upper  edge,  narrow; 
cerci  as  long  as  terminal  joint  of  antennae,  slender;  head  and  thorax, 
particularly  on  lower  side,  with  short,  sericeous  pile;  claws  rather 
minutely  cleft,  inner  ray  shortest.  Color  of  head  except  palpi  and 
sometimes  lobes  of  clypeus,  anterior  margin  of  pronotum,  band  along 
center  of  mesonotum,  metanotum,  metepisterna,  basal  plates,  abdomen 
above,  including  sheath  and  cerci,  and  tips  of  posterior  tibiae  and  their 
tarsi  black;  fore  tarsi  dusky;  balance  of  thorax,  venter  of  abdomen, 
and  legs  pale,  ferruginous;  the  venter  of  abdomen  more  or  less  obscure 
with  fhscous,  sometimes  very  dark,  approaching  black ;  veins  and  stigma, 
including  costa  to  base,  dark  brown. 

Two  females  from  New  Hampshire  (Coll.  Am.  Ent.  Soc.)  and  one  each 
from  Illinois  and  Washington  (Coll.  tJ.  S.  Nat.  Mas.). 

30.  Pteronus  thoracicus  Harrington. 

1893.  Nematus  thoracicus  Harrington.    Can.  Ent.,  xxi,  p.  58. 
1895.  Nematus  thoracicus  Dyar.    Trans.  Am.  Ent.  Soc,  xxn,  p.  307. 

Female. — Length  6  mm.;  robust;  clypeus  deeply  notched,  lobes  nar- 
row; walls  of  ocellar  basin  rounded,  crest  unbroken;. antenna!  fovea 
shallow,  circular;  venation  about  normal;  stigma  broad,  rounded  on 
lower  margin ;  sheath  rather  short  and  robust,  regularly  rounded  at 
tip;  claws  evenly  but  not  deeply  notched.  Color  reddish  yellow;  au- 
tennaD,  head  except  tip  of  clypeus  and  more  or  less  of  mouth  parts, 
apical  half  (sometimes  all)  of  scutellum,  metanotum,  center  of  basal 
dorsal  arcs  of  abdomen,  and  sheath  black;  tips  of  hind  tibia)  and  the 
hind  tarsi  usually  infusfcated;  veins,  including  stigma,  brown;  wings 
hyaline. 

Male. — Length  4.5  mm.;  structurally  in  the  main  as  in  female;  proci- 
dentia apparently  nearly  wanting.  Color  black;  pronotum,  tegute, 
legs,  and  upper  half  of  mesepimera  and  venter  of  abdomen  yellowish 
ferruginous;  hind  tarsi  infuscated. 

Redescribed  from  the  type  specimen  of  female  loaned  by  Mr.  Har- 
rington and  two  bred  specimens  (male  and  female)  received  from  H.  G. 
Dyar,  who  reports  the  larvae  (which  he  also  describes)  to  feed  singly  on 
the  lower  surface  of  the  leaves  of  Amelanchier  canadensis. 

I  have  also  examined  five  specimens,  two  from  Washington  and  three 
from  Mount  Hood,  Oreg.  (Coll.  Am.  Ent.  Soc).  In  some  specimens  the 
tergum  is  strongly  infuscated  and  with  more  or  less  black  on  lobes  of 
mesothorax. 
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31.  Pteronus  odoratus  Dyar. 

1894.  Xematus  salicis  odor  at  us  Dyar.     Can.  Ent.,  xxvi,  p.  187. 

Female. — Length  5.5  mm.;  short, robust, shining;  head  nearly  spherical 
viewed  laterally;  clypeus  rather  narrowly  and  deeply  emarginate; 
ocellar  basin  distinctly  defined,  sides  acute,  finely  raised;  frontal  crest 
broad,  somewhat  broken  at  middle;  antennal  fovea  broad,  circular,  shal- 
low; antenme  longer  than  head  and  thorax,  not  very  robust,  tapering, 
joints  3  and  4  subequal;  venation  normal;  stigma  broadest  at  base, 
tapering  regularly  and  acuminately  to  apex;  sheath  narrow,  rounded 
at  apex;  cerci  very  short,  robust;  claws  not  deeply  notched,  rays  sub- 
equal.  Color  of  antennae,  spot  on  vertex  including  ocelli  extending 
back  over  occiput,  mesonotum,  metauotum,  abdomen  dorsally  except 
narrow  lateral  margin  and  apex,  and  apex  of  sheath  black;  scutellum 
nasally  and  sutures  of  mesothorax  inclined  to  reddish;  posterior  tibiie 
and  their  tarsi  slightly  infuscated;  antennae  inclined  to  ferruginous 
toward  tip,  especially  beneath ;  entire  venter  and  otherwise  except  as 
noted  pallid;  veins  and  stigma  except  extreme  base  of  costa  dark 
brown. 

Male. — Length  5  mm. ;  moderately  robust,  shining;  clypeus  projecting, 
notch  a  complete  semicircle,  lobes  long,  rounded;  ocellar  basin  distinctly 
defined;  frontal  crest  not,  or  very  slightly,  notched;  antennal  fovea 
large,  circular,  deeply  excavated;  antennae  very  robust,  flattened,  taper- 
ing, joints  3  and  4  subequal;  venation  normal,  except  that  the  third 
cubital  cell  is  nearly  quadrangular;  stigma  elongate,  regularly  rounded 
on  lower  margin;  procidentia  short,  narrow,  rounded  at  apex;  bypo- 
pygium  flexed  so  as  to  appear  strongly  notched  at  apex;  claws  minutely 
notched,  rays  subequal.  Color  of  antennae,  head  above,  frontal  crest 
extending  over  occiput,  mesonotum,  metanotum,  and  abdomen  except 
narrow  lateral  margin  black;  face,  mouth  parts,  orbits,  lateral  dorsal 
margin  of  abdomen  above,  and  entire  venter  light  yellowish;  posterior 
tibiae,  particularly  at  apex,  and  their  tarsi  strongly  infuscated;  flagellum 
rufous  beneath;  veins,  including  stigma  and  costa,  the  latter  to  base, 
dark  brown. 

This  well-marked  species  seems  to  be  the  one  characterized  by  Dyar 
(L  c),  who  also  describes  the  eggs  and  larval  stages.  The  eggs  and 
larvae  were  found  at  Woods  Hole,  Mass.,  on  willow. 

Seven  females,  one  collected  in  August  in  Maine  (Coll.  Am.  Ent.  Soc.), 
three  from  Michigan,  and  three  from  Ithaca,  N.  Y.  (Coll.  Cornell  Univ.). 
The  male  is  characterized  from  a  specimen  (Coll.  Am.  Ent.  Soc.)  without 
locality  label,  evidently  one  of  Walsh's  judging  from  the  pinning,  and 
probably  collected  in  Illinois. 

32.  PteronuB  cornelli  new  species. 

Female. — Length  7  mm.;  moderately  robust,  shining;  clypeus  broadly, 
circularly  emarginate,  lobes  rounded,  not  broad;  ocellar  basin  deeply 
13449— No.  3 5 


66 

and  distinctly  excavated;  lateral  walls  rounded;  frontal  crest  strongly 
developed,  divided  by  narrow  depressed  line  at  middle;  antennal  fovea 
deep;  antennae  slender,  strongly  tapering,  joints  4  and  5  subequal; 
venation  normal;  sheath  narrow,  tapering  to  rounded  tip;  claws  deeply 
and  evenly  notched.  Color  of  antennae,  large  spot  including  ocelli  and 
extending  over  vertex,  dorsum  of  thorax,  and  abdomen  black ;  posterior 
tibiae  darker  at  tips,  with  tarsi  brown;  sheath  brown;  veins  brown, 
stigma  scarcely  paler;  face,  orbits,  pronotum,  tegulae,  entire  venter, 
with  lateral  edges  of  dorsum  of  abdomen,  pallid  or  resinous. 

Male. — Length  5  mm.;  slender;  antennae  not  much  stouter  than  in 
female;  procidentia  short,  narrow,  projecting  about  its  own  width. 
Oolor  as  in  female,  except  that  the  antennae  are  fulvous  beneath  and 
the  pectus  is  strongly  infuscated. 

Eleven  females  and  five  males  (Coll.  Cornell  Univ.),  labeled  "Lot  85, 
sub.  965,"  dated  May  to  July,  1890. 

33.  Pteronus  trilineatus  Norton. 

1867.  Nematus  trilineatus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  215.     (Cat.,  etc., 

p.  77.) 
1872.  Nematus  trilineatus  Norton.    Trans.  Am.  Ent.  Soc,  iv,  p.  79. 
1877.  Nematus  trilineatus  Glover.     Kept.  U.  S.  Dept.  Agric,  p.  92. 

1880.  Nematus  eimilai-is  Norton.    Kept.  Ent.  U.  S.  Dept.  Agric.  1879,  p.  224,  PI 

III,  fig  I. 

1881.  Nematus  trilineatus  Thomas.     10th  Kept.  Ent.  111.,  1880,  p.  68. 

1885.  Nematus  robiniw  Forbes.    14th  Kept.  State  Ent.  111.,  1884,  p.  116,  PL  12, 

fig.  5. 

1886.  Nematus  similaris  Harrington.    Can.  Ent.,  xvm,  p.  39. 
1886.  Nematus  similaris  Provanoher.    Add.  Faun.  Can.  Hyro.,  p.  24. 

1890.  Nematus  similaris  Packard.    Rept.  U.  S.  Ent.  Comm.,  v,  p.  369,  fig.  136. 
1890.  Nematus  robinice  Packard.    Rept.  U.  S.  Ent.  Comm.,  v,  p.  370. 
1895.  Nematus  similaris  Dyar.    Trans.  Am.  Ent.  Soc.,  xxn,  p.  301  (larva). 

Female. — Length  0.5  to  7  mm.;  moderately  robust,  shining;  clypeus 
broadly,  circularly,  but  deeply  emarginate,  lobes  large,  triangular; 
frontal  crest  and  sides  of  ocellar  basin  distinctly  defined,  former  un- 
broken, curving  anteriorly;  antennal  fovea  triangular, sharply  defined; 
antennae  long,  slender,  tapering,  third  and  fourth  joints  equal  or  lat- 
ter longest;  venation  normal ;  intercostal  vein  slightly  inclined;  third 
cubital  nearly  three  times  as  long  as  wide  at  base;  stigma  moderately 
robust,  widest  at  center;  sheath  narrow,  smooth,  tapering  on  both 
edges  to  rounded  tip;  cerci  slender,  not  tapering;  rays  of  claws  nearly 
equal.  Color  reddish  yellow;  antennae,  spot  on  head  surrounding 
ocelli  and  extending  over  occiput,  anterior  and  lateral  lobes  of  ineso- 
notum,  small  spot  beneath  anterior  wings,  metanotum  (except  meta 
scutellum,  sutures,  and  lateral  margin),  abdomen  (except  lateral  margin 
of  segments  and  last  segment),  apical  half  of  sheath,  and  posterior 
tibiae  and  tarsi  brownish  black;  antennae  fulvous  beneath  toward  tips; 
tips  of  anterior  tarsi  dusky;  veins,  including  costa  to  base  and  stigma, 
brown,  latter  darker  basally. 

Twelve  females  from  Canada,  Massachusetts,  New  York,  Kansas, 
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South  Carolina,  and  Montana  (Colls.  Am.  Ent.  Soc.  and  U.  S.  Nat.  Mas.), 
and  eight  bred  specimens,  including  Norton's  type  specimen  of  similaris 
(Coll.  U.  S.  Nat.  Mus.).  Forbes's  N.  robiniw,  the  type  of  which  I  have 
examined,  is  undoubtedly  a  light-colored  specimen  of  this  species.  It 
differs  in  lacking  the  black  on  the  anterior  lobe  of  the  mesonotuin  and 
the  small  spot  beneath  the  anterior  wings. 

34.  Pteronus  magus  new  species. 

Female. — Length  8  mm.;  very  robust,  stout,  shining;  clypeus  very 
broadly  and  shallowly  notched,  lobes  small,  pointed;  ocellar  basin 
distinctly  defined,  sides  faintly  raised;  crest  stout;  fovea  elongate, 
rather  deeply  excavated;  antenna  longer  than  head  and  thorax,  slen- 
der, tapering,  joints  3,  4,  aud  5  subequal,  fourth  slightly  longest; 
venation  normal;  stigma  regularly  rounded  on  lower  margin;  sheath 
broad,  obtusely  pointed,  densely  hairy  at  apex  and  on  lower  margin ; 
claws  large,  deeply  cleft,  rays  subequal.  Color  of  spot  on  head  includ- 
ing ocelli  extending  rather  narrowly  over  vertex,  large  spot  on  anterior 
lobes  of  mesonotum,  spot  on  apex  of  scutellum,  metanotum,  and  abdo- 
men dorsally  for  the  most  part  black;  head  except  as  noted,  pronotum, 
entire  venter,  the  lateral  edge  of  abdomen  dorsally,  more  or  less  of  pos- 
terior margin  of  some  of  the  middle  segments,  yellowish  ferruginous; 
an  ten  me  black  basally;  flagellum  reddish,  more  or  less  infuscated, 
especially  at  base  above;  sheath  brown;  veins  brown,  stigma  and  costa 
lighter,  yellowish  brown. 

One  female.    Canada.    (Coll.  Am.  Ent.  Soc.) 

35.  Pteronus  quercus  new  species. 

Female. — Length  4.5  mm.;  very  robust,  shining;  clypeus  nearly  trun- 
cate, vertex  smooth;  ocellar  basin  indistinctly  defined,  sides  rounded; 
frontal  crest  broad,  unbroken;  fovea  defined  only  on  anterior  margin; 
an  ten  use  not  much  longer  than  head  and  thorax,  slender,  scarcely 
tapering,  third  joint  longest;  intercostal  interstitial,  nearly  at  right 
angles  to  costa;  venation  otherwise  normal;  stigma  very  broad,  ovate; 
apex  of  costa  greatly  thickened,  half  as  broad  as  stigma ;  sheath  robust, 
densely  clothed  with  long,  whitish  hairs  at  apex  and  on  lower  margin; 
cerci  short;  claws  large,  deeply  cleft.  Color  of  spot  on  vertex  includ- 
ing ocelli  extending  back  over  occiput,  mesonotum,  metanotum,  and 
abdomen  except  narrow  lateral  margin  black  dorsally;  antennse  brown- 
ish, inclined  to  ferruginous  beneath;  body  otherwise  pallid;  legs,  meso- 
epimera,  border  of  spot  on  vertex,  slightly  inclined  to  reddish;  veins 
yellowish  brown;  stigma  and  costa  yellowish. 

One  female,  bred  from  larva  found  in  June  on  oak  at  Ithaca,  N.  Y., 
by  Mr.  Trelease.    Adult  emerged  March  22.    (Coil.  U.  8.  Nat.  Mus.) 
This  insect  may  fall  in  the  genus  Pontania. 

36.  Pteronus  hyalinus  new  species. 

Female. — Length  7  mm.;  rather  robust,  shining;  clypeus  very  broadly, 
but  not  deeply  emarginate;  ocellar  basin  with  distinctly  defined  walls; 
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crest  prominent,  unbroken;  fovea  deeply  excavated  but  not  distinctly 
limited;  autenna?  very  slender,  tapering,  joint  4  a  little  longer  than  3; 
venation  normal,  except  that  the  intercostal  vein  is  nearly  interstitial 
with  basal;  sheath  narrow,  tapering  to  rounded  tip;  claws  coarsely  but 
not  very  deeply  notched,  rays  subequal.  Color  of  antennae,  large  spot 
including  ocelli  extending  over  vertex,  mesonotum,  metanotum,  and 
abdomen  dorsally  black;  orbits,  face  beneath  frontal  crest,  pronotuni, 
tegula?,  lateral  area  of  thorax,  abdomen  above,  venter  and  legs  alto- 
gether yellowish  or  pallid;  pectus  brown;  tips  of  posterior  tibiae,  tarsi 
and  extreme  edge  of  sheath  brownish;  stigma  and  costa  hyaline;  veins 
otherwise  brown. 

One  female,  reared  by  Mr.  H.  G.  Dyar  from  a  solitary  larva  taken 
feeding  on  edge  of  leaf  of  white  birch.  The  larva  was  described  by 
Mr.  Dyar  under  the  name  of  Nematus  lateralis  Norton.  (Trans.  Am. 
Ent.  Soc,  xxn,  1895,  p.  307.) 

37.  PteronuB  vertebratus  Say. 

1836.  Nematus  vertebratus  Say.     Bost.  Jonrn.  Nat.  Hist.,  i,  p.  218. 

1859.  Nematus  vertebratus  Leconte,  Say,  Ent.,  II,  p.  678. 

1861.  Nematus  vertebratus  Norton.     Proc.  Bost.  Soc.  Nat.  Hist.,  viii,  p.  158. 

1867.  Nematus  vertebratus  Norton.  Trans.  Am,  Ent.  Soc,  I,  p,  215.  (Cat.,  etc.,  p.  77.) 

1880.  Nematus  dorsivittatus  C reason.    Trans.  Am.  Ent.  Soc.,  viii,  p.  10. 

1895.  Nematus  dorsivittatus  Dyar.     Trans.  Am.  Ent.  Soc.,  xxn,  p.  303. 

Female. — Length  6  mm.;  rather  robust,  shining;  clypeus  distinctly 
but  not  very  broadly  emarginate,  lobes  rounded;  sides  of  ocellar  basin 
distinctly,  rather  sharply  raised ;  frontal  crest  rounded,  broken  at  mid- 
dle; antennal  fovea  circular,  shallow;  antennae  very  long,  slender, 
considerably  longer  than  head  and  thorax;  joints  3  to  5  subequal;  vena- 
tion normal;  stigma  moderate,  circular  on  lower  margin;  sheath  rather 
pointed,  lower  margin  regularly  rounded,  upper  straight  or  slightly 
concave,  bordering  hairs  very  minute;  cerci  slender,  scarcely  tapering; 
claws  not  very  deeply  notched,  rays  subequal.  Color  light  yellowish; 
antenna?,  spot  on  vertex  including  ocelli  extending  back  over  occiput, 
lobes  of  mesonotum  except  lateral  edges,  metanotum,  and  tergum 
centrally  except  apex  of  last  sclerite  black  or  dark  brown;  antenna? 
lighter  beneath;  upper  margins  of  hind  tibiae  and  their  tarsi  more  or  less 
infuscated;  extreme  tip  of  sheath  brownish ;  veins  brownish,  including 
costa  nearly  to  base;  stigma  unicolorous,  pale. 

Male. — Length  4  mm.;  slender,  shilling;  antenna?  as  long  as  the  body 
of  the  insect;  structurally  in  general  as  the  female;  antennal  joints 
decreasing  uniformly  in  length  from  third  to  tip;  fovea  somewhat  tri- 
angular, extending  laterally  over  base  of  antennae;  procidentia  narrow, 
nearly  twice  as  long  as  wide,  slightly  notched  at  tip.  Color  of  antenna? 
basally  above,  spot  including  ocelli  and  extending  over  occiput,  meso- 
notum, metanotum,  and  dorsum  of  abdomen  black;  face  below  frontal 
crest,  orbits,  pronotum,  tegula?  and  entire  venter,  yellowish;  antenna? 
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fulvous  beneath  and  toward  tip,  somewhat  in fu seated  above;  poste- 
rior tibiae  and  tarsi  infascated;  wings  hyaline;  stigma  and  costa  pale. 

Two  females.  Nevada  and  California.  (Coll.  Am.  Ent.  Soc.) 
What  is  possibly  the  male  of  this  species  is  described  from  speci- 
mens received  from  Mr.  H.  G.  Dyar,  labeled  "  S.  F.  3H."  Cresson's  dor- 
ririttatus  can  not  be  distinguished  from  this  species  from  the  descrip- 
tion, and  seems  synonymous  with  it.  The  type  of  vertebratus  is  lost 
According  to  Mr.  H.  G.  Dyar,  who  describes  the  egg  and  the  larval 
stages  from  specimens  collected  at  Plattsburg,  N.  Y.,  this  species  is  a 
solitary  edge  feeder  on  poplar. 

38.  Pteronufl  integer  Say. 

1836.  Nematus  integer  Say.    Boat.  Jonrn.  Nat.  Hist.,  I,  p.  218. 

1859.  Nematus  integer  Leconte.     Say  Ent.,  II,  p.  679. 

1861.  Nematus  integer  Norton.    Proc.  Boat.  Soc.  Nat.  Hist.,  vm,  p.  158. 

1867.  Nematus  integer  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  216.    (Cat.,  etc.,  p.  78.) 

1883.  Nematus  integer  Packard.    Kept.  U.  S.  Ent.,  pp.  149-150. 

1890.  Nematus  integer  Packard.    Rept.  U.  S.  Ent.  Comm.,  v,  pp.  838-840. 

Female. — Length  6  to  6.5  mm.;  robust,  shining;  clypeus  circularly 
emarginate,  lobes  small,  rounded;  ocellar  basin  distinctly  limited; 
frontal  crest  large,  slightly  broken  at  middle;  antennal  fovea  expand- 
ing basally;  antennae  very  long,  slender,  distinctly  tapering;  stigma 
not  very  broad;  venation  normal;  cerci  robust,  tapering;  sheath  rather 
narrow,  slightly  concave  above,  rounded  at  apex;  claws  not  very  deeply 
notched,  inner  ray  distinctly  shorter  than  outer.  Color  of  spot  on  head, 
including  ocelli  and  extending  to  bases  of  antenna*,  center  of  anterior 
lobes  of  me8onotum,  metanotum,  and  central  portion  of  abdomen  dor- 
sally  brownish  black;  antenna*  dark  brown,  reddish  beneath  and  apic- 
ally;  tibiae  and  tarsi  slightly  infuscated;  sheath  narrowly  tipped  with 
brown;  body  otherwise  pallid;  veins,  including  costa,  light  yellowish 
brown ;  stigma  yellowish  hyaline. 

Two  females.    Colorado  and  New  Jersey.     (Coll.  Am.  Ent.  Soc.) 

39.  Pteronufl  mendicus  Walsh. 

1866.  Nematus  mendicus  Walsh.    Proc.  Ent.  Soc.  Phila.,  vi,  p.  261. 

1867.  Nematus  trivittatus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  218.     (Cat.,  etc., 

p.  80.) 
1867.  Nematus  mendicus  Norton.     Trans.  Am.  Ent.  Soc,  I,  p.  220.     (Cat.,  etc., 

p.  82.) 
1878.  Nematus  mendicus  Provancher.    Nat.  Can.  x,  p.  58. 
1883.  Nematus  mendicus  Provancher.     Faun.     Ent.  Can.  Hym.,  p.  191. 
1895.  Nematus  mendicus  Dyar.    Trans.  Am.  Ent.  Soc,  xxn,  p.  302. 

Female. — Length  5  to  6  mm.;  not  very  robust,  shining;  clypeus 
broadly  but  not  deeply  notched,  lobes  rounded;  ocellar  basin  with  dis- 
tinctly defined  but  rounded  lateral  walls;  frontal  crest  prominent, 
broken  at  middle,  or  strongly  bituberculate;  antennal  fovea  broad, 
•hallow;  antennae  longer  than  head  and  thorax,  very  slender,  tapering, 
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joints  3  and  4  subequal;  venation  normal;  stigma  broad,  regularly 
rounded  on  lower  margin ;  sheath  tapering,  straight  or  slightly  concave 
on  upper  margin;  cerci  short,  robust;  claws  deeply  cleft,  rays  unequal. 
Color  very  light  yellowish;  very  narrow  border  of  ocelli,  small  spot  on 
occiput,  sometimes  line  on  anterior  lobe  of  mesouotum,  spot  on  lateral 
lobes  of  mesonotum  (sometimes  subobsolete),  apex  of  scutellum,  spot 
between  cenchri,  brownish  black ;  posterior  tibia?  and  tarsi  very  slightly 
infuscated ;  antennae  brown  ferrugiuous,  the  latter  color  predominating 
toward  tip;  sheath  sometimes  tipped  with  brown;  veins  light  yellowish 
brown ;  costa  and  stigma  greenish  hyaline. 

Male. — Length  4.5  to  5  mm.;  slender,  shining;  structural  characters 
in  general  of  female;  procidentia  narrow,  projecting,  squarely  truncate 
at  apex,  about  as  wide  as  long.  Color  of  antennae  above  and  basally, 
large  spot  on  vertex  including  ocelli  and  extending  over  occiput  and 
covering  entire  base  of  head,  mesonotum,  metanotum,  and  abdomen 
except  lateral  margins  of  segments  black ;  upper  orbits,  venter,  abdo- 
men, and  legs  for  the  most  part  yellowish  ferruginous;  lower  orbits  and 
face  below  frontal  crest  and  mouth  parts  pallid ;  tibia*  and  tarsi,  particu- 
larly posterior  pair,  infuscated ;  lower  surface  of  11  age!  In  in  rufous;  veins 
brown;  costa  and  stigma  somewhat  lighter,  yellowish  brown. 

Nine  females,  Illinois,  Pennsylvania,  and  New  York  (Coll.  Am.  Bnt. 
Soc),  and  from  Missouri,  Kansas,  and  Iowa  (Coll.  U.  S.  Nat.  Mus.). 
Three  males.  Massachusetts  and  California.  (Coll.  Am.  Ent.  Soc.) 
For  a  discussion  of  the  habits  of  this  species,  which  Mr.  Walsh  erro- 
neously supposed  to  be  inquilinous  in  the  galls  of  other  Nematines,  see 
Proc.  Bnt.  Soc.  Wash.,  in,  p.  267.  Mr.  IT.  G.  Dyar  has  described  the 
early  stages  from  material  collected  on  willow  in  New  York  City  and  at 
Plattsburg,  N.  Y. 

40.  Pteromifl  vancouverensis  new  species. 

Female. — Length  6.5  to  7  mm.;  not  very  robust,  shining;  clypeus 
broadly  emarginate,  lobes  broad ;  antennal  basin  with  sharply  raised 
defining  walls;  crest  prominent,  bilobed  or  bituberculate;  fovea  not 
distinctly  defined ;  antenme  slender,  elongate,  fourth  joint  a  little  longer 
than  third;  venation  normal;  sheath  narrow,  tapering,  pointed;  claws 
very  minutely  but  evenly  cleft.  Color  pallid,  inclined  to  resinous; 
antenna?  black  above,  yellowish  beneath;  anterior  lobes  of  mesonotum 
brownish,  infuscated  centrally;  tip  of  scutellum  with  spot  on  either 
side  and  spots  on  center  of  metanotum  black;  costa  and  stigma 
hyaline,  veins  otherwise  dark  brown;  extremities  of  legs  very  slightly 
infuscated,  together  with  extreme  tip  of  sheath. 

Male. — Length  6  mm.;  slender,  shining;  procidentia  projecting  con- 
siderably more  than  its  width,  narrow,  squarely  truncate  at  tip;  claws 
minutely  and  evenly  cleft.  Color  of  antenna)  above,  large  spot  includ- 
ing ocelli  and  extending  over  vertex  and  occiput,  lobes  of  mesonotum 
except  scutellum  and  metanotum,  most  of  basal  abdominal  segment 
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above,  together  with  transverse  stripe  on  each  of  succeeding  seg- 
ments, dark  brown  or  black;  mouth  parts,  orbits,  and  area  about  base 
of  antennae,  pronotum,  tegulae,  scutellum,  venter  with  most  of  lateral 
dorsal  area  of  abdomen  and  sutures  of  segments,  and  legs  yellowish 
resinous;  face  paler;  hind  tibiae  and  tarsi  slightly  inftiscated;  antennae 
yellowish  beneath. 

Four  females.  Vancouver  Island,  Alameda  and  Placer  County,  Oal., 
aud  Nevada.    (Colls.  U.  S.  Nat.  Mus.  and  Am.  Ent.  Soc.) 

One  male.  Alameda,  CaL,  Mr.  Koebele,  collector.  (Coll.  U.  S.  Nat. 
Hus.) 

41.  Pteronut  koebelei  new  species. 

Female. — Length 5 mm.;  robust,  shining;  clypeus deeply  emarginate, 
lobes  broad,  rounded;  ocellar  basin  sharply  defined;  crest  unbroken 
at  middle,  straight;  antennal  fovea  very  broad,  extending  laterally 
from  base  of  antennae;  venation  normal,  except  that  the  sides  of  the 
third  cubital  cell  are  parallel ;  stigma  broad,  regularly  rounded  on  lower 
margin;  sheath  regularly  tapering  on  upper  and  lower  margins  to 
rounded  apex,  hairs  very  minute  except  at  extreme  apex,  where  a  small 
tuft  of  longer  hairs  occurs;  cerci  long,  slender,  slightly  tapering;  claws 
deeply  notched,  rays  nearly  equal.  Color  light  greenish  yellow,  with 
purple  tinge  on  head  and  thorax;  spot  including  ocelli,  more  or  less  of 
base  of  head,  spot  on  anterior  extremity  of  the  middle  lobe  of  meso- 
notum  extending  backward  in  a  narrow  line,  spot  on  lateral  lobes  of 
mesonotum,  one  on  either  side  of  scutellum,  two  just  within  the  cen- 
chri,  and  small  spots  on  basal  plates  black;  antennae  black,  sometimes 
ferruginous  beneath;  legs,  especially  tarsi,  with  distinct  greenish  cast; 
veins  brown,  stigma  and  costa  greenish  yellow. 

Five  females.    California  and  Oregon.    (Coll.  U.  S.  Nat.  Mus.) 

42.  Pteronut  pinguidorsum  Dyar. 

1885.  Nematus  pinguidorsum  Dyar.  Trana.  Am.  Ent.  Soc,  xxn,  p.  803. 
Female. — Length  8  mm.;  robust,  shining;  clypeus  deeply,  circularly 
emarginate,  lobes  broad,  circular,  rounded  at  tip;  ocellar,  basin  dis- 
tinctly defined,  lateral  walls  not  very  sharply  raised,  crest  unbroken, 
fovea  deep,  extending  laterally  over  bases  of  antennae ;  antennae  slender, 
tapering,  joints  3  and  4  subequal;  venation  normal;  stigma  narrow, 
sides  almost  parallel,  rather  abruptly  truncate  at  tip;  sheath  robust, 
obliquely  truncate  at  tip;  claws  strong,  deeply  notched.  Color  light 
yellow,  inclined  to  pallid;  small  spot  connecting  ocelli,  antennae 
above,  and  anterior  edge  of  cenchri  dark  brown  or  black;  anterior 
lobes  of  mesonotum  brownish  purple,  head  above  tinged  with  purple; 
antennae  beneath  yellowish;  posterior  tibiae  toward  tips  and  all  tarsi 
very  slightly  infuscated;  extreme  tip  of  sheath  brown;  stigma  yellow; 
veins  dark  brown;  wings  hyaline. 
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One  female,  Dyar's  type.  Mr.  H.  G.  Dyar  characterizes  the  last 
larval  stages  from  solitary  larvae  found  on  the  edges  of  the  leaves  of 
white  birch  at  Keene  Valley,  N.  Y. 

43.  Pterontu  unicolor  new  species. 

Female. — Length  6  mm. ;  moderately  robust,  shining;  clypeus  broadly 
and  shallowly  emarginate,  lobes  small,  rather  pointed;  ocellar  basin 
distinctly  defined;  frontal  crest  narrow,  unbroken;  antennal  fovea 
broad,  rounded,  subtriangular,  deeply  excavated;  venation  normal; 
stigma  elongate,  acuminate;  sheath  tapering  on  lower  margin  to  rather 
pointed  apex,  superior  margin  straight  or  but  slightly  convex;  claws 
deeply  notched,  rays  equal.  Color  uniformly  yellowish  ferruginous, 
the  latter  color  most  noticeable  on  vertex,  dorsum  of  thorax  and  abdomen 
and  the  tips  of  hind  femora,  all  the  tibiae  and  tarsi;  veins  brown,  except 
extreme  base  of  stigma,  which  is  white;  costa  somewhat  paler  than 
other  veins,  especially  at  base. 

One  female.    California.    (Coll.  Am.  Ent.  Soc.) 

44.  Pteronus  longicornis  new  species. 

Male. — Length  6  to  7  mm.;  not  very  robust,  shining;  clypeus  shal- 
lowly and  broadly  emarginate;  sides  of  ocellar  basin  and  frontal  area 
rounded,  indistinct;  antennal  fovea  shallow,  indistinct;  antennae  very 
long,  slightly  tapering,  nearly  as  long  as  body,  joints  nodose  at  tips,  lower 
ones  flattened,  joints  3  to  5  subequal;  procidentia  very  broad,  one-third 
as  wide  as  last  segment,  rounded  at  tip,  strongly  constricted  basally ; 
claws  deeply  notched,  rays  subequal;  intercostal  vein  nearly  at  right 
angles  to  costa  and  its  own  length  anterior  to  basal  vein ;  third  cubital 
cell  nearly  twice  as  wide  at  apex  as  at  base  and  three  to  four  times  as 
long  as  wide  at  base;  venation  otherwise  normal;  stigma  rather  broad, 
ovate,  rounded  beneath,  with  slight  angle  near  center.  Color  black ; 
clypeus,  mouth  parts,  angles  of  pronotum,  teguke,  narrow  lateral  mar- 
gin of  abdomen  with  posterior  margin  of  the  central  segments  and  the 
two  terminal  segments,  venter  of  abdomen,  and  legs  yellowish  ferru- 
ginous; tips  of  the  posterior  tibiae  and  their  tarsi,  black;  veins,  includ- 
ing stigma  and  costa,  the  latter  nearly  to  base,  dark  brown. 

Many  specimens.  Michigan,  New  York,  and  Long  Island  (Coll.  U.  S. 
Nat.  Mu8.),  and  Massachusetts  and  Canada  (Coll.  Am.  Ent.  Soc.) 

45.  Pteronus  iridescens  Cresson. 

1880.  Nematus  iridescens  Cresson.    Trans.  Am.  Ent.  Soc.,  vni,  p.  5. 

MaU. — Length  5  to  6  mm.;  not  very  robust,  shining;  clypeus  circu- 
larly and  rather  deeply  emarginate;  ocellar  basin  large,  lateral  walls 
and  frontal  crest  distinctly  defined,  the  latter  unbroken;  antennal 
fovea  very  shallow,  indistinct,  elongate;  antennae  robust,  flattened, 
short,  not  much  longer  than  head  and  thorax,  tapering,  joints  3  and  4 
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subequal;  procidentia  nairow,  truncate,  not  projecting;  claws  not  very 
deeply  notched,  rays  subequal ;  intercostal  vein  at  right  angles  to  costa; 
third  cubital  cell  elongate,  scarcely  divaricating;  stigma  not  very 
broad,  rounded  on  lower  margin;  venation  otherwise  normal.  Color 
black;  clypens,  labrum,  palpi,  extreme  angles  of  pronotum,  tegulae, 
apices  of  coxa?,  tips  of  femora,  including  nearly  all  of  anterior  pairs, 
anterior  tibi®,  and  tarsi  more  or  less  light  yellowish;  posterior  tibiae 
and  tarsi  infuscated,  anterior  tarsi  indistinctly  so;  veins  dark  brown, 
including  costa  nearly  to  base;  stigma  brown,  unicolorous. 

Two  males,  Cresson's  type  specimens,  from  Nevada  and  one  from 
southern  California.    (Coll.  Am.  Ent.  Soc.) 

46.  Pteronus  deooratu*  Provancher. 

1888.  Nematus  deooratus  Provancher.    Add.  Faun.  Can.  Hyin.,  p.  369. 

Male. — Length  5.5  mm. ;  rather  robust,  shining;  clypeus  very  broadly, 
rather  shallowly  emarginate,  lobes  small,  rounded;  ridges  about  ocellar 
basin  indistinct  and  rounded ;  vertex  smooth,  glistening ;  an  tennal  fovea 
scarcely  present;  antennae  rather  stout,  tapering,  not  longer  than  head 
and  thorax,  joints  3  to  5  subequal;  procidentia  minute;  scarcely  project- 
iog;  venation  normal;  stigma  not  very  broad;  apex  of  costa  greatly 
enlarged,  almost  as  large  as  stigma;  claws  deeply  cleft,  inner  ray  par- 
allel with  outer.  Color  black,  shining;  orbits,  face  below  antennae, 
pronotum,  tegulae,  and  legs  for  the  most  part  pallid ;  femora  except  line 
on  under  side,  apices  of  hind  tibiae  together  with  lower  edges  of  same, 
and  the  hind  tarsi  brown;  hind  coxas  brown,  except  at  tip;  wings 
nearly  hyaline,  veins  yellowish  brown,  stigma  and  costa  somewhat  paler. 

Redescribed  from  Provancher's  type  specimen,  kindly  loaned  me  by 
Abb6  Huard.  The  specimen  was  collected  in  Florida  by  Mr.  Ashmead. 
It  is  distinct  from  any  other  known  species  of  the  genus  and  represents 
the  extreme  southern  range  of  this  group  of  sawflies.  In  characters 
of  the  vertex  it  is  not  typical  of  the  genus  to  which  it  is  assigned, 
although  in  characters  of  claw  and  otherwise  it  seems  to  be  a  Pteronus. 

47.  Pteronus  lombard®  new  species. 

Male. — Length  5.5  mm.;  rather  slender,  shining;  clypeus  shallowly 
bat  distinctly  emarginate;  vertex  smooth,  glistening;  ridges  about 
ocellar  basin  rounded  but  distinct;  venation  normal;  intercostal  very 
slightly  inclined;  stigma  moderately  broad,  rounded  on  lower  margin; 
procidentia  narrow,  short,  blunt;  claws  rather  minutely  notched,  rays 
subequal.  Color  black;  clypeus,  labrum,  palpi,  tegulae,  and  legs  from 
trochanters  outward  except  posterior  tibiae  and  tarsi  yellowish  ferru- 
ginous; posterior  tibiae,  except  bases,  and  their  tarsi  strongly  infus- 
cated; veins  and  stigma  dark  brown;  wings  very  faintly  infuscated, 
almost  hyaline. 
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Three  males,  one  from  Lansing,  Mich.,  labeled  "  Lombardy  poplar," 
«  and  two  specimens  bred  from  larvsB  on  willow  by  Mr.  Dyar  (Coll.  U.  8. 
Nat.  Mus.). 

Mr.  Dyar,  for  whom  I  determined  as  above  some  bred  males,  thinks 
this  may  prove  a  seasonal  form  of  ventralis  (Trans.  Am.  Ent.  Soc., 
xxn,  1895,  p.  305).  Mr.  Dyar's  specimens  were  obtained  in  New  York 
on  Salix,  and,  together  with  the  types,  present  what  seem  to  be  good 
specific  differences  from  ventralis. 

48.  Pterpnus  dubius  new  species. 

Male. — Length  5.5  mm.;  clypeus  broadly  emarginate,  almost  trun- 
cate; frontal  crest  very  large,  strongly  angled  anteriorly,  lateral  walls 
of  basin  tapering  rapidly  posteriorly;  antennal  fovea  narrow,  breaking 
slightly  through  crest;  antennae  robust,  flattened,  joints  4  and  5  a  little 
longer  than  3;  venation  about  normal;  second  recurrent  interstitial  or 
nearly  so  in  fore  wings  and  the  outer  veins  of  discal  cells  interstitial 
in  hind  wings;  stigma  rather  narrow,  rounded  on  lower  margin;  pro- 
cidentia short,  not  very  broad,  apex  rounded;  claws  deeply  divided, 
rays  subequal.  Color  black,  shining;  clypeus  and  other  mouth  parts 
and  extending  to  eyes  whitish;  narrow  line  on  venter  of  abdomen, 
including  all  of  hypopygium  and  the  legs,  ferruginous  yellow.;  bases 
of  coxce  black;  wings  hyaline;  veins  and  stigma  brown. 

One  male.    Wellesley,  Mass.,  March  29.    (Coll.  U.  S.  Nat.  Mus.) 

49.  Pteronua  stigmatus  Norton. 

1861.  Nematus  stigmatus  (Harris)  Norton.    Proc.  Boat.  Soc.  Nat.  Hist.,  vin,  p.  161. 

1867.  Nematus  stigmatus  Norton.  Trans.  Am.  Ent.  Soc,  i,  p.  221.  (Cat.,  etc.,  p.  83.) 
Female. — Color  greenish  luteous;  body  short  and  stout;  antenna*  moderate,  the 
two  basal  joints  black;  a  small  black  spot  abont  each  of  ocelli ;  clypeus  hardly 
emarginate ;  labrum  angulate,  hairy ;  part  of  mesothorax,  the  metathoraz,  the  first 
seven  segments  of  tergnm  and  ovipositor  sheaths,  and  a  spot  on  plenra  below  wings 
black;  legs  pale;  tips  of  tarsi  and  claws  blackish;  wings  hyaline;  stigma  and  oosta 
pale  green. 

One  female.    Massachusetts.     (Harris's  Coll.) 
It  has  the  size  and  form  of  N%  monochroma, 

50.  Pteronus  monochroma  Norton. 

1861.  Nematus  monochroma  (Harris)  Norton.    Proc.  Bost.  Soc.  Nat.  Hist.,  vin, 

p.  161. 
1867.  Nemaiu8  monochroma  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  221.     (Cat.,  etc., 
p.  83.) 
Female, — Color  honey  yellow;  body  stout;  antennae  wanting,  except  two  basal 
joints,  which  are  color  of  body;  ocelli  black,  set  in  an  irregular  depression;  clypeus 
retracted,  crenate;  labrum  angulate;  face  immaculate;  tegul®,  collar,  venter,  and 
coxa*  paler  than  rest  of  body;  pleura  dark,  almost  piceus;  legs  color  of  body; 
wings  hyaline ;  stigma  and  costa  pale  yellow. 

One  female.     Massachusetts.     (Harris's  CoU.) 
Resembles  N.  Intent,  of  Europe. 
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The  last  two  species,  Nos.  49  and  50, 1  have  been  unable  to  recog- 
nize in  the  material  examined.  The  type  specimens  are  lost,  and  I 
quote  without  alteration  Norton's  original  descriptions. 

IX.  Genus  AKAUROHEMATUS  Konow. 

Amauronematus  Konow.     Deutsche  Entom.  Zeits.,  xxxiv,  1890,  p.  237. 

Body  large ;  clypeus  emarginate  at  apex ;  claws  bifid ;  antenna  short,  subsetaceous, 
usually  black;  stigma  elongate,  ovate  at  base,  elongate-acuminate  toward  apex; 
head,  meson o turn,  and  mesopleura  finely  and  closely  punctured  and  more  or  less 
opaque;  head  sub  triangular ;  labium  long,  protruding;  sheath  of  female  thick, 
usually  large. 

This  genus,  characterized  as  above  by  Konow,  includes  a  group  of 
distinctly  differentiated  and  closely  allied  species,  the  American  repre- 
sentatives of  which  may  be  separated  by  the  aid  of  the  following  table : 

TABLE  OF  8PECIES. 

Inner  tooth  of  claw  small  and  comparatively  inconspicuous 1.  luieipes  Cr. 

loner  tooth  or  ray  of  claw  large  and  nearly  parallel  with  outer. 
Body  black  dorsally ;  wings  smoky. 
Legs  altogether  black. 

Venter  of  abdomen  black ;  clypeus  nearly  truncate  at  apex. 

2.  concolor  Nort. 
Venter  of  abdomen  pale;  clypeus  distinctly  emarginate. 

3.  comstocki  n.  sp. 
Tibia?  yellowish. 

Clypeus  and  labrura  pale ;  walls  of  ocellar  basin  distinctly  defined. 

4.  gracilis  n.  sp. 
Clypeus  and  Iabrum  black ;  walls  of  ocellar  basin  somewhat  indistinct. 

5.  rapax  Cr. 
Body  black  dorsally;  wings  hyaline. 
Abdomen  black  ventral ly. 

Legs,  except  apical  half  of  hind  tibiae,  red 6.  rufipes  n.  sp. 

Legs  black  except  at  joints 7.  cooki  n.  sp. 

Legs  with  tips  of  the  femora  and  the  tibia?  and  tarsi  pale. 

Pronotum  and  teguke  black ;  clypeus  circularly  emarginate. 

8.  borealis  Marlatt. 
Pronotum  and  tegulae  pale  margined ;  clypeus  nearly  truncate. 

9.  nigrofemoratus  Cr. 
Pronotum  broadly  margined  and  tegulro  altogether  pale;  clypeus 

deeply  emarginate,  lobes  triangular 10.  orbitalis  n.  sp. 

Abdomen  pale  ventrally 11.  oregonensis  n.  sp. 

Head  and  thorax  usually  more  or  less  marked  with  black. 
Abdomen  black  dorsally. 

Stigma  broadest  at  base;  lobes  of  clypeus  broad,  rounded. 

12.  fulripea  Nort. 
Stigma  widest  at  middle;  lobes  of  clypeus  small,  triangular. 

13.  pectoralis  Cr. 

Abdomen  yellow ;  wings  smoky ;  legs  black 14.  luteotergum  Nort. 

Abdomen  yellow ;  wings  clear  or  nearly  so ;  legs  pale. 

Antennas  moderately  robust,  strongly  tapering ;  sheath  elongate,  narrow, 
scarcely  tapering,  tip  rounded. 
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Crest  broken;  mesonotum  with  three  black  stripes.  15.  dbootor  Or. 
Crest  slightly  or  not  at  all  broken ;  mesonotum  pale  or  with  a  single 

narrow  stripe 16.  Uneatu*  Harr. 

Antennae  moderately  robust,  strongly  tapering ;  sheath  strongly  tapering 
toward  tip,  latter  obtusely  pointed. 
Anterior  lobes,  mesonotum,  and  tip  of  scntel  black. 

Stigma  and  oosta  dark  brown 17.  cAaZceiu  n.  sp. 

Stigma  and  costa  yellow 18.  cogmllettin.sp. 

Anterior  lobes,  etc.,  pale 19.  brunneus  Nort 

An  term  m  moderately  robust,  strongly  tapering;  sheath  as  above,  hot 
sharply  produced  at  tip ;  clypeus  deeply  emarginate. 

20.  excavatus  n.  sp. 
AntenntB  long  and  slender  J  setaceous 21.  calif ornicu*  n.  sp. 
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gracilis  n.sp.,  9 4 

lineatns  Harrington,  9 16 

luteipes  Cresson,  9 1 

luteotergum  Norton,  9 14 

nigrofemoratus  Cresson,  9 9 

orbitalis  n.  sp.,  9 10 

oregonensls  n.  sp.,  9 U 

pectoralis  Cresson,  9 13 

rapax  Cresson,  £ 5 

rufipesn.sp.,  $ 6 


borealis  Marlatt,  £ 8 

brunneus  Norton,  9 19 

euliforniens  n.  sp.,  9 21 

chalcens  n.  sp.,  9 17 

corns tocki  n.  sp.,  9 3 

concolor  Norton,  <? 2 

cooki  n.  sp.,  <J 7 

coquilletti  n.  sp.,  9 18 

discolor  Cresson,  9 15 

excavatus  n.  sp.,  9 20 

fulvipes  Norton,  9 12 

1.  Amauronematus  luteipes  Cresson. 

1880.  Xematm  luteijm  Cresson.    Trans.  Am.  Ent.  Soc,  vm,  p.  6. 

Female. — Length  G.5  mm.;  exp.  al.  14  mm.;  very  robust,  shining; 
finely  pubescent;  clypeus  deeply  and  circularly  emarginate,  lobes  nar- 
row, rounded;  frontal  crest  and  sides  of  ocellar  basin  indistinct  or 
wanting;  antennal  fovea  very  shallow,  almost  wanting;  antennae  short, 
not  much  longer  than  head  and  thorax,  rather  slender,  scarcely  taper- 
ing, joints  3,  4,  and  5  subequal;  intercostal  vein  nearly  interstitial  with 
basal;  third  cubital  cell  scarcely  longeron  upper  margin  than  wide  at 
base;  discal  cells  of  hind  wings  with  outer  veins  interstitial  or  nearly 
so ;  sheath  narrow,  obliquely  truncate  at  apex ;  inner  ray  of  claw  minute, 
tooth  like,  and  very  near  apex.  Color  brownish  black ;  clypeus,  labrum, 
bases  of  mandibles,  orbits,  particularly  posteriorly,  angles  of  pronotum, 
tegulae  and  legs  except  bases  of  coxae,  more  or  less  of  apical  margin 
of  segments  of  abdomen,  particularly  ventrally,  yellowish  fulvous; 
sheath  and  cerci  fulvous;  veins,  including  stigma  and  costa,  brown; 
wings  slightly  infuscated. 

One  female.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

In  the  structure  of  the  claw,  this  species  diverges  somewhat  from  the 
genus  to  which  it  is  now  assigned  and  approaches  the  structure  occur- 
ring in  Paehgnematus.  In  general  characters,  however,  it  falls  under 
Amauronematus. 
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2.  Amauronematns  concolor  Norton. 

1867.  NematHs  concolor  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  196.    (Cat.,  etc.,  p.  58.) 
1867.  \ematu8  violaceipennia  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  201.     (Cat.,  etc., 

p.  63.) 
1886.  Nematus  concolor  Provancher.    Add.  Fann.  Can.  Hym.,  p.  22. 

Male. — Length  6.5  to  7  mm.;  exp.  al.  15  to  16  mm.;  slender  species; 
clypeus  very  slightly  emarginate,  almost  truncate;  crest  and  sides  of 
ocellar  basin  nearly  obsolete,  indistinct;  antennal  fovea  small,  very 
elongate;  antenna*  longer  than  head  and  thorax,  rather  robust,  flat- 
tened, fourth  joint  longer  than  third ;  intercostal  its  own  length  anterior 
to  basal,  strongly  inclined;  third  cubital  more  than  twice  as  long  as 
wide  at  base;  venation  otherwise  normal;  procidentia  very  minute  and 
squarely  truncate  or  broadly  excavated  at  apex ;  hypopygium  broad  and 
squarely  truncate  at  apex,  or  slightly  emarginate.  Color  black,  with 
hairy  pubescence  on  sides  of  thorax ;  clypeus,  labrum,  cheeks,  and  bases 
of  mandibles  whitish ;  upper  and  outer  orbits  faintly  tinged  with  rufous; 
wings  infuscated;  veins,  including  costa  and  stigma,  brown. 

Two  males.  Maine  and  Michigan.  (Colls.  Am.  Ent.  Soc.  and  tJ.  S. 
Nat  Mus.) 

A  single  male  collected  in  Massachusetts  agrees  exactly  with  the 
above  in  all  structural  characters,  and  differs  only  in  that  the  abdomen 
is  lighter,  inclining  to  reddish,  strongly  infuscated,  especially  on  the 
tip  and  base.  This  is  Norton's  Nematus  violaceipennisj  which  undoubt- 
edly belongs  to  concolor.  I  have  seen  a  specimen  also  from  Natick, 
Mass.,  collected  April  19.    (Coll.  Cornell  Univ.) 

3.  Amauronem&tui  camftooki  new  species. 

Female. — Length  9  mm. ;  rather  elongate,  slender;  clypeus  very  shal- 
lowly  emarginate;  walls  of  ocellar  basin  rounded,  indistinct,  frontal 
crest  almost  wanting ;  antennal  fovea  shallow,  elongate ;  an  tenure  short, 
joints  3  to  5  subequal,  fourth  longest;  wing  venation  normal,  stigma 
slightly  angulated  near  middle;  sheath  obliquely  truncate  at  tip. 
Color  dull  black;  oral  region,  together  with  outer  orbits  and  triangle  at 
base  of  antennas,  most  of  pronotum,  and  venter  of  abdomen  yellowish 
white;  labium  and  palpi  dark  brown,  pronotum  marked  with  one  or 
more  circular  brown  spots;  apical  ventral  segments  more  or  less  brown ; 
ftkeath  black;  legs  uniformly  black,  including  joints;  wings  strongly 
inluacated;  veins  black. 

One  female.  Ithaca,  N.  Y.,  May  2.  (Coll.  Cornell  Univ.) 
This  species  is  very  closely  allied  to  gracilis  in  general  appearance, 
bat  seems  to  be  distinct  by  the  structural  characters  of  the  vertex  as 
well  as  colorationally.  A.  concolor  Norton,  of  which  males  only  are 
known,  approaches  this  species  very  closely,  and  breeding  records  may 
eventually  show  the  two  species  to  be  identical. 
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4.  Amauronematui  gracilis  new  species. 

Female. — Length  8  mm.;  elongate,  slender;  clypeus  rather  broadly 
and  shallowly  emarginate,  lobes  triangular;  walls  of  ocellar  basin  dis- 
tinctly defined;  crest  narrow,  not  extending  laterally,  slightly  broken 
by  deeply  excavated,  elongate  antennal  fovea;  fourth  joint  of  antennae 
longer  than  third;  upper  discal  cell  of  hind  wings  very  elongate  and 
considerably  exceeding  lower;  sheath  somewhat  elongate,  rounded  at 
apex;  cerci  very  long  and  filiform.  Color  dull  brownish  black;  tri- 
angle between  bases  of  antennae,  orbits  and  oral  region,  angles  of  pro- 
notum,  more  or  less  of  apical  ventral  segments,  joints  of  legs,  includ- 
ing most  of  the  anterior  tibiae,  yellowish;  stigma  and  wing  veins  dark 
brown;  wings  slightly  infuscated;  labium  and  palpi  brown. 

Two  females.  Ithaca,  N.  Y.,  May  8,  and  Natick,  Mass.,  April  19. 
(Coll.  Cornell  Univ.) 

5.  Amauronematus  rapax  Cresson. 

1880.  Nematus  rapax  Cresson.  Trans.  Am.  Ent.  Soo.,  vm,  p.  4. 
Male. — Length  7  mm. ;  exp.  al.  17  mm. ;  clypeus  circularly  but  not 
deeply  emarginate;  frontal  crest  and  sides  of  ocellar  basin  subobso- 
lete;  antennal  fovea  broad,  shallow,  not  sharply  limited,  and  extending 
indistinctly  into  ocellar  basin;  antennie  robust,  flattened,  not  longer 
than  head  and  thorax,  joints  3  to  5  subequal,  fourth  and  fifth  slightly 
longer  than  third;  venation  normal;  stigma  broadest  near  base,  taper- 
ing uniformly  to  attenuated  apex;  procidentia  small,  strongly  keeled, 
truncate;  hypopygium  narrow  at  tip,  slightly  emarginate;  outer  ray  of 
claw  distinctly  longer  than  inner.  Color  black,  with  hoary  pubescence, 
particularly  on  thorax  and  legs;  tips  of  femora,  tibiae,  and  two  anterior 
pairs  of  tarsi,  fulvous;  outer  orbits  tinged  with  rufous;  wings  distinctly 
but  not  strongly  infuscated. 

One  male.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

6.  Amauronematus  rufipes  new  species. 

Male. — Length  9  mm.;  very  slender,  elongate;  clypeus  very  broadly 
emarginate;  ocellar  basin  distinctly  defined  but  not  deeply  excavated; 
frontal  crest  not  stroiigly  developed,  fovea  triangular;  antenna*  very 
long  and  slender,  fourth  joint  longest,  nearly  a  third  longer  than  third 
joint;  first  cubital  cross  vein  wanting;  stigma  very  elongate,  narrow, 
acuminate;  upper  cell  of  lower  wings  exceeding  lower  by  one-third  its 
length;  procidentia  short,  more  than  twice  as  broad  as  long,  truncate; 
claws  coarsely  notched.  Color  black,  shining;  basal  joint  of  maxillary 
palpi,  all  of  legs  except  apical  half  of  posterior  tibiae,  reddish;  tarsi 
inclined  to  yellowish,  more  or  less  infuscated,  particularly  posterior 
pair;  wings  hyaline;  veins  dark  brown ;  costa,  including  teguke,  some- 
what paler. 

One  male.    Indiana.    (Coll.  Cornell  Univ.) 
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7.  Amauronematus  oooki  new  species. 

Male. — Length  5  mm.;  clypeus  moderately  and  rather  ^narrowly 
emarginate,  lobes  small,  rounded;  frontal  crest  not  extending  at  all 
laterally,  slightly  broken  by  the  shallow  antennal  fovea;  sides  of  pen- 
tagonal area  rounded,  indistinct;  furrows  running  from  occiput  to  base 
of  antennae  wide  and  deep;  antennae  longer  than  head  and  thorax,  joints 
4  and  5  subequal,  longer  than  3;  venation  normal;  procidentia  short, 
squarely  truncate  with  sharp  angles,  keeled;  claws  deeply  notched. 
Color  black;  clypeus,  oral  region  and  beneath  eyes  whitish;  joints  of 
legs,  with  more  or  less  of  anterior  face  of  tibia  and  apices  of  femora, 
yellowish;  wings  hyaline;  stigma  and  veins,  including  costa  nearly  to 
base,  dark  brown ;  extreme  angles  of  pronotum  sordid  yellowish. 

One  male.    Michigan.    (Coll.  U.  S.  Nat.  Mus.) 

8.  Amauronematus  borealii  Marlatt. 

1892.  Nematus  borealis  Marlatt.  Proc.  Acad.  Nat.  8ci.  Phila.,  1892,  p.  133. 
Male. — Length  6  mm.;  exp.  al.  14  mm.;  head  and  thorax  coarsely 
punctured,  body  generally  more  or  less  shining,  particularly  the  abdo- 
men; clypeus  circularly  but  not  deeply  emarginate;  frontal  crest  and 
sides  of  ocellar  basin  indistinct;  antennal  fovea  elongate;  antenna* 
rather  stout,  flattened,  joints  4  and  5  with  downward  curve,  fourth  joint 
longest;  third  submarginal  cell  very  narrow  at  base,  not  much  more 
than  one-third  as  wide  as  at  apex;  venation  otherwise  normal;  stigma 
widest  and  slightly  angulated  one-third  from  base,  tapering  regularly 
to  acuminate  apex;  procidentia  narrow,  short,  constricted  at  base, 
truncate  at  apex;  hypopygium  narrow,  rounded  at  tip;  claws  deeply 
cleft,  rays  subequal.  Color  black;  labrum,  tip  of  abdomen,  tips  of 
femora,  the  tibiae  and  tarsi,  except  terminal  joints  of  latter,  yellowish 
or  resinous;  wings  perfectly  hyaline;  veins  dark  brown,  including  costa 
to  base;  stigma  luteous,  with  narrow  brown  border. 

One  male.    Disco  Island.    (Coll.  Am.  Ent.  Soc.) 

9.  Amauronematus  nigrofemoratus  0 reason. 

1880.  Nematus  nigrofemoratus  Cresson.  Trans.  Am.  Ent.  Soc,  viii,  p.  4. 
Female. — Length  6.5  mm. ;  exp.  al.  16  mm. ;  very  robust;  clypeus  very 
slightly  emarginate,  almost  truncate;  frontal  crest  and  sides  of  ocellar 
basin  indistinct;  antennal  fovea  shallow,  not  distinctly  defined,  elon- 
gate; antennae  short,  hardly  as  long  as  head  and  thorax,  third  to  fifth 
joints  subequal;  intercostal  cross  vein  very  near  basal,  strongly  inclined; 
venation  otherwise  normal;  stigma  broadest  at  base;  sheath  rather 
large,  rounded  on  both  sides  toward  the  obtuse  tip,  which  bears  a  deuse 
scopa;  cerci  slender,  medium,  scarcely  tapering.  Color  in  general 
black;  entire  body,  particularly  the  thorax,  with  a  fine  sericeus  pile; 
upper  and  outer  orbits,  edge  of  angles  of  pronotum,  border  of  teguhe, 
spot  below  eyes,  tip  of  clypeus  and  the  labrum,  trochanters,  tips  of 
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coxae,  tips  of  femora,  tibiae  except  extreme  tips,  yellowish ;  tips  of  tibiae, 
especially, posterior  pair,  tarsi,  and  palpi  infuscated;  wings  hyaline; 
veins,  including  stigma  and  costa,  brown. 

One  female.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

10.  Amauronematus  orbitalis  new  species. 

Female. — Length  7  mm.;  exp.  al.  15  mm.;  rather  blender;  head  and 
thorax  finely  punctured  but  more  or  less  shining;  abdomen  more  so; 
pubescence  very  minute;  clypeus  circularly,  broadly,  and  rather  deeply 
emarginate,  lobes  triangular,  sharply  pointed;  frontal  crest  slightly 
broken;  side  walls  of  ocellar  basin  not  very  distinct;  antennal  fovea' 
very  minute,  circular;  antennae  very  short,  not  nearly  so  long  as  head 
and  thorax,  third  to  fifth  joints  subequal;  intercostal  cross  vein  not 
half  its  length  anterior  to  basal;  third  cubital  cell  not  twice  as  long  as 
wide  at  base,  nearly  quadrate;  outer  veins  of  discal  cells  of  hind  wings 
interstitial,  or  nearly  so;  venation  otherwise  normal;  stigma  narrow, 
tapering;  sheath  large,  upper  edge  straight;  cerci  very  long,  slender, 
scarcely  tapering.  Color  black ;  upi>er  and  outer  orbits  very  broadly, 
inner  orbits  narrowly,  beneath  base  of  antennae,  clypeus,  cheeks,  outer 
angles  of  pronotum,  teguhe,  apices  of  coxae,  trochanters,  inner  and  outer 
faces  of  femora,  tibiae,  tarsi,  apex  of  abdomen  beneath,  yellowish  ful- 
vous; face  inclined  to  pallid;  tips  of  tarsi,  particularly  posterior  pair, 
fuscous;  sheath  and  cerci  dark  brown,  almost  black;  veins  brown, 
except  basal  two- thirds  of  costa;  stigma  brown,  somewhat  lighter  cen- 
trally, especially  at  base. 

Two  females.    Oregon  and  Colorado  (Gillette).    (Coll.  IT.  S.  Nat.  Mus.) 

11.  Amauronematus  oregonensis  new  species. 

Female. — Length  7  mm.;  exp.  al.  15  mm.;  head  and  thorax  finely 
punctured;  abdomen  shining;  clypeus  very  slightly,  circularly  emargi- 
nate; frontal  crest  large  and  broken;  ocellar  basin  not  very  distinctly 
defined;  antennal  fovea  distinct,  circular;  antennae  very  slender, 
scarcely  tapering,  fourth  joint  longest;  venation  normal;  stigma  narrow, 
acuminate;  sheath  narrow,  rounded;  cerci  slender,  long,  not  tapering; 
claws  deeply  cleft,  rays  subequal.  Color  black ;  triangle  beneath  anten- 
na*, orbits  broadly  except  narrowly  on  inner  side,  cheeks,  clypeus, 
labrum,  bases  of  mandibles,  palpi,  angles  of  pronotum,  tegulae,  abdomen 
beneath,  apical  margin  of  penultimate  and  all  of  the  last  dorsal  segment, 
coxie  except  at  base,  trochanters  and  legs  whitish,  the  face  being 
pallid  and  semi  transparent ;  legs  inclined  to  fuscous  on  upper  and  lower 
margins,  and  the  tarsi  strongly  infuscated ;  sheath  and  cerci  black,  the 
venter  more  or  less  spotted  with  brown ;  wings  hyaline;  veins  including 
costa  except  at  extreme  base,  brown;  stigma  transparent  along  the 
center. 

Two  females.    Mount  Hood,  Oreg.    (Coll.  A.m.  Ent.  Soc.) 
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A  specimen  from  Mr.  Dyar  differs  from  the  above  only  in  the  darker- 
colored  wing  veins. 

12.  Amauitmematus  falvipes  Norton. 

1861.  Nematus  fulvipes  (Harris)  Norton.  Proc.  Boat.  Soc.  Nat.  Hist.,  viii,  p.  160. 
1867. •  Nematus  fulvipes  Norton.  Trans.  Am.  Ent.  Soc.,  i,  p.  212.  (Cat.,  etc.,  p.  74.) 
1882.  Nematus  semirufus  Kirby.    List  Hym.  Brit.  Mus.,  I,  p.  148. 

Female. — Length  6  mm.;  exp.  al.  14  mm.;  a  short,  robust  species; 
clypeus  shallowly,  rather  broadly  eraarginate,  lobes  short,  broad;  fron- 
tal crest  short,  strongly  raised,  and  scarcely  broken ;  sides  of  ocellar 
basin  indistinct  or  wanting;  antennal  fovea  small,  shallow,  circular; 
antennae  medium,  third,  fourth,  and  fifth  joints  subequal;  intercostal 
cross  vein  very  little  anterior  to  basal,  and  oblique;  venation  normal; 
stigma  broad  near  base,  tapering  regularly  to  apex ;  sheath  very  broad, 
obliquely  truncate,  upper  angle  obtusely  pointed ;  cerci  minute,  very 
slender.  Spot  including  ocelli  and  extending  to  base  of  antennae,  cen- 
ter of  lobes  of  mesonotum,  apical  half  of  scutellum,  metanotum,  the 
abdomen  dorsaliy,  sheath,  lower  half  of  mesepimera,  black;  frontal 
crest,  head  below  antennae,  orbits,  pronotum,  legs,  and  venter  of  abdo- 
men pallid  luteous;  sutures  of  mesonotum,  upper  half  of  mesepimera, 
lateous,  inclining  to  reddish;  veins  yellowish  brown;  stigma  somewhat 
lighter,  particularly  at  base;  tarsi  and  posterior  tibiae,  labium,  and 
palpi  very  slightly  infuscated. 

One  female.    Maine.    (Coll.  Am.  Ent.  Soc.) 

13.  Amauronemattu  pectoralis  Gresson. 

1880.  Nematus  peotoralis  C reason.    Trans.  Am.  Ent.  Soc.  viii,  p.  9. 

Female. — Length  6.5  mm. ;  exp.  al.  15  mm. ;  clypeus  broadly  emargi- 
nate, lobes  small,  triangular;  frontal  crest  large,  not  distinctly  defined, 
unbroken;  antennal  fovea  minute,  circular,  shallow;  antennae  short, 
slender,  tapering,  fourth  joint  slightly  longer  than  third ;  intercostal 
anterior  to  basal  vein;  third  cubital  cell  three  times  as  long  as. wide  at 
base;  venation  otherwise  normal ;  stigma  not  very  robust,  widest  at  mid- 
dle, lower  margin  circular;  sheath  moderately  robust,  obtusely  pointed ; 
claws  large,  rays  subequal.  Spot  on  head  inclosing  ocelli,  with  branches 
running  to  base  of  antennae,  antennae,  spot  on  anterior  lobe  and  small 
spot  on  lateral  lobes  of  mesouotum,  apex  of  scutellum  with  spot  on 
following  sclerite,  metanotum,  dorsum  of  abdomen  except  terminal 
Aegment  and  narrow  lateral  margin,  sheath,  lower  half  of  mesepimera 
except  pectoral  spot,  upper  and  lower  edges  and  bases  of  femora,  aud 
extreme  bases  of  coxae  piceus;  prothorax  beneath,  labium,  and  palpi 
fuscous;  tibiae  and  tarsi  somewhat  infuscated;  head  and  thorax  except 
as  noted,  abdomen  beneath,  and  legs  yellowish  ferruginous,  inclined  to 
reddish  on  head  and  sutures  of  thorax  and  mesepimera;  veins  light 
yellowish  brown ;  stigma  and  costa  somewhat  lighter. 
13449— No. 
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In  some  specimens  the  mesepimera  are  entirely  reddish  or  only 
slightly  infuscated  on  their  lower  portion ;  also  part  of  the  Face  and  base 
of  wings  are  inclined  to  whitish. 

Four  females.    Colorado  and  Nevada.    (Coll.  Am.  Ent.  Soc.) 
This  species  scarcely  differs  from  A.fulvipes  Norton. 

14.  Amauronematus  luteotergum  Norton. 

1861.  Nematus  lnteotergum  Norton.    Proc.  Bost.  Soc.  Nat.  Hist.,  vni,  p.  161. 
1867.  Nematus  lnteotergum  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  206.     (Cat.,  etc., 
p.  68.) 

1882.  Nematus  luteotergum  Provancher.    Nat.  Can.,  xu,  p.  291. 

1883.  Nematus  luteotergum  Provancher.    Faun.  Ent.  Can.  Hym.,  ii,  p.  740. 
1895.  Nematus  luteotergum  Dyar.    Trans.  Am.  Ent.  Soc.,  xxn,  p.  304. 

Female. — Length  8.5  mm.;  exp.  al.  19  mm.;  very  robnst;  head  and 
thorax  opaque,  abdomen  shining,  the  former  covered  with  a  very  minute 
hairy  pubescence;  clypeus  somewhat  broadly  emarginate,  lobes  small, 
rounded;  frontal  crest  and  sides  of  ocellar  basin  indistinct;  antennal 
fovea  elongate,  shallow;  antennae  as  long  as  head  and  thorax,  fourth 
joint  longer  than  third;  intercostal  cross  nerve  its  own  length  anterior 
to  basal  nerve,  strongly  inclined;  second  transverse  cubital  but  half 
as  long  as  third;  venation  otherwise  normal;  stigpaa  very  narrow,  elon. 
gate,  and  acuminate;  sheath  elongate,  obtusely  rounded  at  apex;  cerci 
very  long,  scarcely  tapering;  claws  deeply  notched,  the  rays  almost 
equal.  Color  of  head  and  thorax  for  the  most  part,  usually  the  dorsal 
center  of  basal  plates  with  lateral  spot  and  terminal  dorsal  segment  of 
abdomen,  sheath,  legs,  cerci,  labium,  and  palpi  black;  front  face  of  two 
anterior  pairs  of  femora  and  tibiae,  paler;  terminal  joints  of  antennas 
rarely,  spot  beneath  base  of  antennae,  clypeus,  labrum,  bases  of  mandi- 
bles, more  or  less  of  upper  and  outer  orbits,  angles  of  pronotum,  spot  on 
lateral  half  of  basal  plates,  and  abdomen  except  as  noted  yellowish 
ferruginous;  veins  and  stigma,  including  costa  and  tegulae,  dark  brown; 
anterior  wings  particularly  infuscated,  and  with  a  minute  dot  near  the 
center  of  the  second  cubital  cell,  also  one  near  the  apex  of  the  median 
cell. 

Three  females.  Massachusetts.  (Coll.  Am.  Ent.  Soc.)  I  have  also 
compared  five  specimens  (females),  representing  Wellesley  and  Natiok, 
Mass.,  and  Ithaca,  N.  Y.  (Coll.  Cornell  Univ.)  Mr.  H.  G.  Dyar  de- 
scribes the  larvae  of  this  species  from  specimens  taken  on  alder,  Keene 
Valley,  N.  Y. 

15.  Amauronematus  discolor  Cresson. 

1880.  Nematus  discolor  Cretmon.     Trans.  Am.  Ent.  Soc,  vni,  p.  8. 

Female. — Length  8.5  mm.;  exp.  al.  18  mm.;  large,  elongate,  moder- 
ately robust  species;  the  clypeus  rather  deeply  emarginate,  lobes- large 
rounded;  frontal  crest  strongly  elevated;  sides  of  ocellar  basin  some- 
what  indistinct;  fovea  very  elongate,  shallow,  and  cutting  through  the 
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crest;  antennae  short,  not  longer  than  head  and  thorax,  slender,  taper- 
ing, joints  4  and  5  subequal,  longer  than  3;  intercostal  cross  nerve 
very  oblique,  nearly  interstitial  with  basal  nerve;  second  cubital  cross 
vein  about  half  as  long  as  the  third;  venation  otherwise  normal ;  stigma 
very  slender,  elongate,  and  acuminate;  sheath  narrow,  elongate, 
rounded  at  apex;  cerci  very  slender,  longer  than  last  dorsal  segment; 
claws  deeply  cleft,  rays  subequal.  Color  in  general  luteous;  large 
spot  on  head  including  ocelli,  antennal  region  except  spot  above 
clypeus,  antennae,  center  of  anterior  lobes  of  mesonotum,  apex  of  scutel- 
lum,  metanotum,  narrow  margin  of  basal  plates,  prothorax  beneath, 
spot  on  outer  angles  of  same,  bases  of  coxae  and  trochanters,  ventral 
half  of  mesepimera,  extreme  tip  of  sheath,  and  the  cerci  piceus;  upper 
and  lower  edges  of  femora  and  upper  edges  of  tibiae  and  tarsi,  particu- 
larly the  posterior  pair,  fuscous;  veins,  including  stigma,  costa,  and 
tegutae,  yellowish  brown;  a  minute  dot  occurs  at  the  apex  of  the  median 
cell  and  near  the  center  of  the  second  cubital  cell;  anterior  wings,  par- 
ticularly, slightly  infascated. 

Three  females.    Colorado,    (Coll.  Am.  Ent.  Soc.) 

A  female  collected  on  willow  blossoms  at  Olympia,  Wash.  (Coll.  Cor- 
nell Univ.),  differs  from  the  above  in  being  in  general  lighter  colored, 
the  dark  markings  being  generally  present  but  somewhatmore  restricted. 
The  wing  veins  and  particularly  the  stigma  are  lighter,  and  the  mes- 
epimera lack  the  pectoral  dark  spot. 

16.  Amauronematus  lineatus  Harrington. 

1893.  Nematus  lineatus  Harrington.    Can.  Ent.,  xxv,  p.  59. 

Female. — Length  7.5  mm.;  robust,  abdomen  tapering  from  near  base 
quite  strongly  toward  apex;  clypeus  distinctly  emarginate,  lobes  tri- 
angular; lateral  walls  of  ocellar  basin  indistinct;  frontal  crest  large, 
sharply  defined,  slightly  or  not  at  all  broken;  fovea  triangular;  antennae 
not  so  long  as  head  and  thorax,  tapering,  joints  3  to  5  subequal;  vena- 
tion normal;  stigma  elongate,  widest  at  base,  tapering  regularly  to 
apex;  sheath  long,  narrow,  regularly  and  equally  rounded  on  both 
margins  to  obtuse  apex;  cerci  rather  long,  slender,  scarcely  tapering; 
claws  large,  deeply  cleft,  rays  subequal.  Color  yellowish  ferruginous; 
vertex  and  mesonotum  inclined  to  reddish  or  with  a  purplish  tinge; 
antennae  except  on  scape  beneath,  narrow  line  sometimes  wanting  on 
anterior  lobe  of  mesonotum,  apex  of  mesoscutellain,  metanotum  for  most 
part,  and  the  dorsal  abdominal  segmeuts  centrally,  narrowing  poste- 
riorly, black;  extreme  upper  and  outer  margin  of  sheath  brown; 
extreme  tips  of  posterior  tibiaB  and  their  tarsi  very  slightly  infuscated; 
veins  light  yellowish  brown;  stigma  and  costa  somewhat  lighter  yel- 
lowish. 

Bedescribed  from  the  type  of  this  species  loaned  by  Mr.  Harring- 
ton, and  two  specimens — one  collected  in  Maine  (Coll.  Am.  Ent.  Soc.) 
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and  the  other  in  New  York  (Ooll.  U.  S.  Nat.  Mus.).  In  the  former  the 
abdomen  is  very  narrowly  black  centrally,  and  only  on  three  or  four 
basal  segments.  A  female  (Ooll.  U.  S.  Nat.  Mus.)  taken  June  26,  at 
Garland,  Colo.,  is  also  provisionally  placed  with  this  species.  It  agrees 
in  coloration  with  the  Maine  specimen,  and  also  in  structure,  except  that 
the  sheath  of  the  ovipositor  is  broadened  basally. 

17.  Amauronematufl  chalceus  new  species. 

Female. — Length  10  mm.;  large,  rather  robust;  clypeus  deeply  and 
broadly  emarginate,  lobes  large,  rounded;  ocellar  basin  distinctly 
defined ;  frontal  crest  prominent,  not  or  but  slightly  broken,  extending  in 
an  indistinct  ridge  to  the  orbits;  antennal  fovea  large,  triangular,  rather 
deeply  excavated;  antennae  distinctly  tapering,  third  and  fourth  joints 
very  much  longer  than  fifth,  third  longest;  third  submarginal  cell 
elongate,  sides  parallel;  upper  discal  cell  of  hind  wings  considerably 
exceeding  lower;  sheath  broad,  tapering,  slightly  constricted  before 
apex,  with  distinct  scopa  at  tip;  cerci  short,  slightly  constricted  at  base; 
claws  deeply  and  evenly  notched.  Color  reddish  yellow  or  resinous; 
antennae  with  circle  about  base  extending  downward  to  clypeus,  ante- 
rior and  lateral  lobes  of  mesonotum,  apex  of  scutellum,  metascutum, 
more  or  less  of  center  of  basal  plates,  prothorax  beneath,  and  lower  half 
of  mesepimera  brownish  black;  ocellar  region,  posterior  tarsi,  and  tip 
of  sheath  more  or  less  infuscated;  wings  slightly  infuscated,  especially 
between  stigma  and  posterior  border;  veins  and  stigma  dark  brown, 
almost  black. 

Two  females.  Olympia,  Wash.  T.  Kincaid,  collector.  (Coll.  Cornell 
Univ.) 

18.  Amauronematus  coquilletti  new  species. 

Female. — Length  8  mm.;  robust;  clypeus  broadly,  rather  deeply 
notched,  lobes  large,  rounded;  ocellar  basin  distinctly  defined,  lateral 
walls  not  strongly  raised;  frontal  crest  slightly  broken  by  the  back- 
ward extension  of  the  deep  and  sharply  defined  oval  antennal  fovea; 
antennae  stout,  longer  than  head  and  thorax,  slightly  tapering,  densely 
clothed  with  short  hairs;  second  recurrent  nearly  interstitial  with  sec- 
ond cubital;  stigma  broad,  rounded  on  lower  margin,  acuminate; 
sheath  narrow,  tapering,  slightly  but  obtusely  produced  at  tip;  claws 
coarsely  and  evenly  notched.  Color  resinous  yellow,  inclined  to  red- 
dish; antennae,  small  spot  including  ocelli  with  branches  running  down 
toward  bases  of  antennae,  stripe  on  each  of  anterior  lobes  of  meso- 
notum, metanotum  for  the  most  part,  ventral  sclerites  of  prothorax, 
and  lateral  sclerites  of  metathorax  black  or  dark  brown;  extreme  tip 
of  sheath  brownish;  wings  hyaline  or  slightly  smoky  from  rather  dense 
pubescence;  veins  uniformly  light  yellowish  brown;  stigma  and  costa 
somewhat  paler. 

One  female.  Los  Angeles,  Cal.  Mr.  D.  W.  Coquillett,  collector. 
(Coll.  U.  S.  Nat.  Mus.) 
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19.  Amauronematus  brunneus  Norton. 

1864.  Nematus  brunneus  Norton.    Proc.  Ent.  Soc.  Phila.,  ni,  p.  8. 

1867.  Nematus  brunneus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  205.    (Cat.,  etc.,  p.  67.) 

Female. — Length  7  mm.;  exp.  al.  16  mm.;  robust;  head  and  thorax 
finely  punctured,  opaque;  clypeus  sometimes  almost  truncate,  or  very 
slightly  emarginate;  sides  of  ocellar  basin  and  frontal  crest  present  but 
rounded,  latter  slightly  broken ;  antennal  fovea  elongate;  antennae  not 
longer  than  head  and  thorax,  scarcely  tapering,  slender,  joints  3  to  5  sub- 
equal;  stigma  not  very  broad,  elongate,  subacuminate;  sheath  tapering 
on  both  edges,  somewhat  angularly,  to  an  obtuse  tip,  smooth,  mar- 
gined with  very  short  scattering  hairs ;  claws  very  large,  deeply  notched, 
rays  subequal.  Color  in  general  very  light  yellowish;  mesonotum  and 
mesepimera  dull  reddish;  antennae  ferruginous,  black,  or  light  brown 
above,  growing  lighter  toward  tips;  tips  of  hind  tibiae  and  their  tarsi 
somewhat  infuscated;  veins  light  yellowish  brown;  stigma,  costal,  and 
subcostal  veins  lighter,  unicolorous. 

One  female.  Colorado.  (Coll.  Am.  Ent.  Soc.)  I  have  compared  also 
a  specimen  collected  at  Ithaca,  N.  Y.    (Coll.  Cornell  Univ.) 

20.  Amauronematus  excavatus  new  species. 

Female. — Length  7  mm.;  robust;  clypeus  deeply  and  circularly 
emarginate,  lobes  narrow,  rounded  at  tip;  walls  of  ocellar  basin  dis- 
tinctly defined;  frontal  crest  deeply  broken  by  the  backward  prolonga- 
tion of  the  large  oval  antennal  fovea;  antennae  short,  fourth  joint 
longest;  venation  normal;  stigma  rather  broad,  circular  on  lower 
margin,  widest  at  middle;  sheath  acuminate,  rather  pointed  at  tip; 
cerci  short,  inconspicuous.  Color  resinous,  darker  on  thorax  and 
vertex;  ocellar  basin  and  line  connecting  posterior  ocelli  black;  veins 
light  yellowish  brown;  stigma  and  costa  lighter  yellowish. 

One  female,  without  locality  label.  (Coll.  Am.  Ent.  Soc.)  This 
species  seems  to  be  somewhat  intermediate  between  the  genus  to  which 
it  is  now  assigned  and  Pteronus. 

21.  Amauronematus  californicus  new  species. 

Female. — Length  6  mm.;  rather  robust,  shining;  clypeus  distinctly, 
circularly  notched,  lobes  rounded ;  frontal  crest  broad,  stout,  unbroken ; 
ocellar  basin  with  rounded,  indistinct  lateral  walls;  fovea  indistinctly 
defined,  extending  laterally  over  bases  of  antennae;  antennae  very  slen- 
der, elongate,  filiform,  third  joint  longest;  venation  normal;  stigma 
elongate,  narrow ;  sheath  narrow,  squarely  truncate  at  tip ;  claws  evenly 
but  not  very  deeply  cleft.  Color  light  resinous  yellow;  antenna?  brown 
above;  basal  joints  darker;  ocelli  with  very  narrow  black  border;  two 
black  spots  just  back  of  mesoscutellum ;  veins  light  brown ;  stigma  and 
costa  light  yellowish. 

Two  females.  Los  Angeles,  Cal.  D.  W.  Coquillett,  collector.  (Coll. 
U,  8.  Nat.  Mus.) 
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X.  Genus  CRCE8U8  Leach. 

Orceins  Leach.     ZooL  Misc.,  in,  1817,  p.  129. 

The  characters  distinguishing  this  genus  are  indicated  in  the  table 
.  of  genera.    It  is  closely  allied  to  both  Amauronematus  and  Pteronus  in 
the  characters  of  the  vertex,  clypeus,  and  claws.    The  original  descrip- 
tions of  the  two  American  representatives  are  reproduced  without 
change. 

Croesus  latitarsus  Norton. 

1862.  Croesus  latitarsus  Norton.    Proc.  Ent.  Soc.  Phila.,  I,  p.  199. 

1867.  Croesus  latitarsus  Norton.    Trans.  Am.  Ent.  Soc.  i,  p.  84.     (Cat.,  etc.,  p.  54.) 

1881.  Croesus  latitarsus  Packard.    Bull.  7,  U.  8.  Ent.  Comm.,  pp.  129,  184. 

1882.  Croesus  latitarsus  Provancher.    Nat.  Can.,  xm,  p.  291. 

1883.  Croesus  latitarsus  Provancher.    Faun.  Ent.  Can.  Hym.,  p.  740. 
1885.  Croesus  latitarsus  Dimmock.    Psyche,  IV,  p.  286. 

1888.  Croesus  latitarsus  Jack.    Psyche,  v,  p.  41. 

1890.  Croesus  latitarsus  Packard.    5th  Rept.  U.  S.  Ent.  Comm.,  p.  485. 

1893.  Croesus  latitarsus  Dyar.     Can.  Ent.,  xxv,  p.  246. 

1894.  Nematus  (Crcesus)  latitarius  Dalla  Torre.    Cat.  Hym.,  I,  p.  233. 

Female. — Antennae  as  long  as  body,  black ;  body  shining,  blue  black,  a  crescent- 
shaped  elevation  between  antenna* ;  clypeus  notched ;  labrum,  mandibles  and  palpi 
piceons;  mesothorax  with  confluent  longitudinal  punctures;  legs  black,  the  anterior 
pair  piceons  toward  tip;  posterior  trochanters  and  basal  half  of  all  the  tibira  white; 
posterior  tibite  enlarged  and  very  much  flattened  toward  the  tip;  first  joint  of  tarsi 
still  wider,  compressed,  longer  than  remaining  four  joints  together,  its  edges  ele- 
vated to  a  rim  on  both  sides;  wings  hyaline,  a  little  smoky  below  stigma;  a  dot  in 
middle  of  both  second  and  third  sabmarginal  cells. 

Massachusetts  (Harris's  Coll.),  Pennsylvania  (Coll.  Am.  Ent.  Soc).  (Smithsonian 
Institution). 

(Three  females.)    Quite  rare.    Wild  cherry,  August  16. 

Bred  by  Mr.  Walsh  from  larvae  feeding  on  birch. 

Croesus  laticulus  Norton. 

1869.  Croesus  laticulus  Norton.  Trans.  Am.  Ent.  Soc.,  n,  p.  368.  (Cat.,  etc.,  p.  222.) 
1894.  Nematus  (Croesus)  laticulus  Dalla  Torre.     Cat.  Hym.,  I,  p.  232. 

Female. — Length  0.48  inch ;  black ;  tegnlsB,  a  spot  on  sides  of  basal  plates  and  of 
second  and  third  segments  of  abdomen  whitish;  apex  of  mandibles  and  the  legs  fer- 
ruginous, with  the  apex  of  hinder  femora,  the  apical  two-thirds  of  their  tibiae  and 
the  most  part  of  the  first  tarsal  joint  blackish ;  antennse  very  long  (0.36  inch),  quite 
slender ;  each  ocellus  at  the  head  of  a  pentagonal  basin ;  a  protuberance  between 
antennae,  nasus  incurved ;  some  scattered  subobsolete  oval  punctures  on  the  head 
and  mesothorax ;  scutel  polished;  pleura  dull,  but  not  punctured;  tergum  with  deli- 
cate cross  stria* ;  abdomen  slender,  cylindrical ;  hinder  tibia;  one-half  longer  than 
first  and  second,  somewhat  enlarged,  twice  as  wide  as  the  others,  with  a  deep  chan- 
nel down  the  upper  side;  all  the  joints  of  their  tarsi  enlarged  and  flattened,  the 
first  joint  widest,  but  not  as  wide  as  tibia;,  the  patella;  long  and  white,  the  claws 
with  a  strong  inner  tooth;  wings  ample,  hyaline;  nervures  piceons;  stigma  black; 
first  transverse  8ub marginal  nervure  obsolete,  except  its  rudiments  near  the  nerves; 
second  recurrent  nervure  received' near  the  transverse  nervure. 

Two  females.  Massachusetts  (CoU.  Am.  Ent.  Soc),  Virginia  (Peabody  Institute, 
Salem;. 
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XL  Genus  HOLCOCNEME  Konow. 

Rolcocneme  Konow.    Deutsche  Entoni.  Zeite.  xxxiv,  1890,  p.  232. 

Body  large;  clypeus  emarginate  at  apex;  claws  bifid  or  with  snbapical  tooth; 
head  and  thorax  more  or  less  punctured,  but  little  shining;  stigma  ovate  at  base, 
acuminate  at  apex,  black ;  posterior  tibiae  and  tarsi  thickened,  the  former  deeply 
channeled  exteriorly ;  hypopygium  of  male  emarginate  at  apex ;  sheaths  of  female 
small,  thickened. — Konow. 

This  genus  seems  to  me  to  be  of  very  doubtfdl  standing.  I  have 
found  no  American  representatives,  and  the  European  examples  show 
a  tendency  toward  the  preceding  form  {Croesus)  in  the  enlargement  of 
the  hind  tibiae  and  metatarsus.  Tbe  chief  distinguishing  character 
of  the  genus  is  the  grooving  of  the  hind  tibiae  exteriorly,  but  this  occurs 
to  a  greater  or  less  extent  in  practically  all  Nematids. 

XII.  Genns  NEMATUS  Jurine. 
Nematus  Jurine.    Nouv.  M6th.  Class.  Hym.,  1807,  p.  59. 

The  characteristics  of  this  genus,  as  indicated  by  the  table  of  genera 
and  an  examination  of  the  principal  European  specimens  referred  to  it 
by  Konow,  are  as  follows: 

Body  robust;  antenna*  slender,  tapering;  clypeus  more  or  less  emarginate;  hind 
tibiae  and  tarsi  simple;  claws  bifid;  last  ventral  segment  of  the  male  emarginate  at 
tip,  not  produced  or  pointed j  eighth  dorsal  segment  of  male  broadly,  obtusely  trun- 
cate at  tip,  not  at  all  produced;  sheath  of  female  broad  and  thick  and  with  the  last 
dorsal  segment  greatly  developed  and  constituting  nearly  half  of  the  abdomen. 

Konow  assigned  to  this  genus  the  group  of  species  represented  by 
the  European  Nematus  luteus  Pz.,  abdominalis  Pz.,  bilineatus  Klug., 
and  a  few  others.  The  very  large  and  thickened  sheath,  with  long 
bordering  fringe  of  hairs  and  large,  thick,  acuminately  pointed  ovi- 
positor, together  with  the  enormously  developed  lateral  clasping  por- 
tion of  the  last  dorsal  segment,  at  once  distinguish  this  genus  from  all 
other  Nematines.  Nematus  unicolor  n.  sp.  is  typical  in  the  features  in- 
dicated and  exhibits  a  close  relationship  with  N.  luteus  Pz.  of  Europe. 
It  is  the  only  undoubted  representative  of  this  genus  as  restricted 
occurring  in  this  country.  Of  the  three  other  American  species,  two 
(N.pergandei  n.  sp.*and  N.  chloreus  Norton)  possess  the  peculiarities  of 
sheath  and  ovipositor,  but  lack  the  unusual  development  of  the  last 
segment.  The  third  (JV.  mexicanus  Cameron)  seems  from  the  descrip- 
tion to  be  a  true  Nematus. 

The  unusual  development  of  ovipositor  and  adjoining  parts  in  uni- 
color n.  sp.  and  the  European  species  would  suggest  some  peculiarity 
of  habit  in  ovipositing  calling  for  such  modification.  Nothing  in  this 
direction  seems  to  be  indicated  by  the  habits,  so  far  as  known,  in  the 
absence  of  direct  observation  on  oviposition.  The  European  species 
feed  on  Alnus,  tbe  larvae  resting  on  the  upper  surface  of  the  leaves, 
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skeletonizing  them  at  first  and  in  their  later  stages  eating  entirely 
through. 

Mr.  H.  G.  Dyar  has  described  the  larva  of  unicolor  n.  sp.  (Trans.  Am. 
Ent.  Soc.,  xxn,  p.  308),  the  food-plant  being  white  birch,  but  in  feed- 
ing habits  agreeing  with  the  European  species. 

TABLE  OF  SPECIES. 

Females. 

Last  dorsal  arc  of  abdomen  enormously  developed. 
Claws  bifid. 

Wings  slightly  infuscated  basally ;  stigma  brown  basally ;  dorsum  pale. 

1.  unicolor  n.  sp. 
Wings  clear;  stigma  pale;  metanotam  and  abdomen  above  black. 

2.  mexioanus  Cameron. 

Claws  with  minute  inner  tooth 3.  pontanioides  n.  sp. 

Last  dorsal  arc  not  unusually  developed. 

Ocellar  basin  with  distinct  lateral  walls  and  containing  two  small  tubercles. 

4.  pergandei  n.  sp. 
Ocellar  basin  with  indistinct  lateral  walls  and  without  tubercles. 

5.  chloreu*  Norton 

1.  Nematus  unicolor  new  species. 

1895.  Nematus  unicolor  Dyar.    Trans.  Am.  Ent.  8oc.,  xxh,  p.  308.     (Larva.) 

Female. — Length  7  mm.;  rather  robust, .shining;  clypeus  deeply, 
rather  narrowly  notched,  lobes  large,  rounded;  ocellar  basin  scarcely 
present,  deep  farrow  connecting  anterior  ocellus  with  antennal  fovea; 
antennae  slender,  scarcely  tapering,  setaceous,  about  as  long  as  head 
and  thorax,  third,  fourth,  and  fifth  joints  subequal;  intercostal  nearly 
at  right  angles  with  costa,  interstitial  or  nearly  so;  third  cubital  with 
sides  parallel;  posterior  wings  with  outer  veins  of  discal  cells  intersti- 
tial, or  nearly  so ;  stigma  moderately  elongate ;  sheath  tapering,  pointed, 
and  with  terminal  abdominal  segment  enormously  developed,  repre- 
senting nearly  half  of  abdomen;  cerci  very  long,  slender,  almost  as  long 
as  first  joint  of  hind  tarsi;  claws  rather  large,  inner  ray  very  distinctly 
shorter  than  outer.  Color  uniformly  reddish  yellow;  wing  veins  and 
stigma  yellowish  brown;  antennae  infuscated  basally;  ocelli  very  nar- 
rowly margined  with  black;  basal  plates  more  or  less  infuscated;  wings 
hyaline,  veins  brown,  stigma  and  costa  yellow,  former  brown  basally. 

Three  females,  one  from  Mount  Hood,  Oreg.  (Coll. "Am.  Ent.  Soc),  and 
two  reared  by  Mr.  II.  G.  Dyar  from  larvaB  on  white  birch  collected  in 
Green  Valley,  New*York  (Coll.  Dyar). 

2.  Nematus  mexioanus  Cameron. 

1884.  Nematus  mexicanus  Cameron.    Trans.  London  Ent.  Soc,  p.  481. 

Female. — Livid,  testaceous;  face,  sides  and  apex   of  abdomen   above,  and  legs 

obscure  livid  yellow;  antenna?,  metanotam,  and  back  of  abdomen  except  at  apex, 

apex  of  hind  tibia?,  and  tarsi  black;    anterior  tibia?  inclining  to  fuscous;  wings 

clear  hyaline;  costa  and  stigma  whitish  yellow;  antenna?  shorter  than  the  abdo- 
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men,  almost  glabrous,  third  joint  a  little  shorter  than  fourth;  vertex  raised  in 
center;  frontal  area  a  deep  wide  depression;  antennal  fovea  large,  longer  than 
wide;  clypeus  deeply  incised;  palpi  fuscous;  wings  longish ;  second  cubital  cel- 
lule doable  the  length  of  third,  not  angled  where  the  recurrent  nervures  are  received; 
third  cellule  a  little  widened  at  apex;  the  second  recurrent  nervure  received  a  lit- 
tle in  front  of  third  transverse  cubital;  abdomen  larger  than  the  head  and  the 
thorax  together,  narrowed  toward  the  apex,  its  last  segment  largely  developed 
above;  cerci  long;  ovipositor  long,  nearly  half  the  length  of  the  abdomen;  the 
sheath  at  apex  pilose;  blotch  small;  cerci  large,  white ;  claws  bifid,  spurs  shortish. 
The  vertex  and  mesonotum  are  very  finely  punctured ;  on  the  middle  lobe  of  the 
latter  is  a  central  furrow;  the  extreme  apex  of  the  scutellum  is  black,  and  there  is 
a  narrow  obscure  black  line  down  its  center. 

Length  7  mm. 

Closely  allied  to  the  European  N.  hcemorrhoidalis  Spin,  and  to  the  North  Ameri- 
can N.  ckloreus  Norton.  The  occurrence  of  a  Nematus  so  far  south  is  of  much  inter- 
est, this  being  the  first  record  of  that  northern  genus  in  Central  America. 

Habitat:  Northern  Sonora,  Mexico  (Morrison). 

The  type  of  this  speeies  was  Dot  procurable  and  the  original  descrip- 
tion is  quoted  without  alteration. 

3.  Hematus  pontanioides  new  species. 

Female. — Length  5  mm.;  rather  robust;  clypeus  very  deeply  and 
circularly  emarginate,  lobes  rounded;  walls  about  ocellar  basin  and 
the  frontal  crest  rounded,  indistinct;  vertex  smooth,  shining;  antennal 
fovea  broad,  shallow;  antennsB  not  longer  than  head  and  thorax, 
slender,  filiform,  joints  3,  4,  and  5  subequal;  second  recurrent  received 
near  second  cubital;  third  cubital  cell  very  elongate,  three  times  as 
long  as  wide,  narrow;  stigma  broad;  sheath  large,  tapering,  sharply 
acuminate,  occupying  with  overlapping  terminal  dorsal  sclerite  nearly 
one-half  of  the  abdomen;  cerci  very  long,  extremely  slender,  as  long 
as  basal  joint  of  hind  tarsi;  inner  tooth  of  claw  minute.  Color  honey 
yellow  and  dark  brown ;  spot  including  ocelli  and  extending  to  antennre, 
anterior  lobe  of  mesonotum,  metanotum,  abdomen  except  last  segment 
and  sheath,  pleura,  and  pectus  brown;  antenna'  brown,  fulvous  be- 
neath; femora  inclined  to  brownish ;  coxae  basally  dark  brown,  almost % 
black;  wings  nearly  hyaline;  veins  yellowish  brown;  stigma  yellowish 
hyaline,  darker  basally. 

One  female.  Mount  Hood,  Oreg.  (Coll.  Am.  Ent.  Soc.) 
In  character  of  antennae  and  development  of  ovipositor  and  last 
segment  of  the  abdomen,  this  species  is  closely  allied  to  unicolor,  but 
differs  in  the  structure  of  the  claws.  The  last  segment  of  the  abdo- 
men is  enormously  developed,  and  the  long,  sharply  pointed  sheath 
and  long  cerci  may  indicate  a  gall-making  habit,  whence  the  desig- 
nation pontanioides.  The  inner  tooth  of  the  claw  is  very  minute  and 
close  to  the  tip,  but  in  spite  of  this  marked  divergence  from  the  char- 
acters of  the  claw  of  the  genus  the  features  of  abdomen  and  ovipositor 
are  so  striking  as  not  to  permit  of  its  being  placed  elsewhere. 
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4.  Hematna  pergandei  new  species. 

Female. — Length  7  mm.;  exp.  al.  15  mm.;  very  robust,  short;  head 
not  broadened  posteriorly;  clypeus  broadly,  circularly  emarginate; 
lobes  broad,  obtuse;  frontal  crest  very  large,  obtusely  rounded;  lateral 
walls  of  ocellar  basin  sharply  defined;  basin  filled  by  two  tubercles; 
antennal  fovea  very  broad,  shallow;  antennae  little  longer  than  head 
and  thorax,  very  slender,  scarcely  tapering,  joints  4  and  5  subequal, 
shorter  than  3 ;  sheath  thick,  squarely  truncate,  tubular;  venation  nor- 
mal; stigma  ovate  at  base,  tapering  rather  regularly  toward  the  some- 
what truncate  apex ;  claws  very  deeply  cleft,  rays  nearly  equal.  Color 
luteous,  shining;  face  below  antennae,  orbits,  pronotum,  most  of  venter, 
and  legs,  pallid ;  dorsal  area  of  head,  mesonotum,  margin  of  abdomen 
above,  basal  half  of  mesepimera,  and  sheath  reddish  yellow;  lateral 
margin  of  mesonotum,  most  of  metanotum,  broad  stripe  covering  dor- 
sal center  of  the  segments  of  the  abdomen  except  the  last,  black ;  anten- 
nae brown,  fulvous  beneath;  ocelli  ringed  with  black  and  a  small  black 
or  brownish  spot  just  at  base  of  each  antenna;  wings  hyaline;  veins 
light  yellowish  brown;  stigma  and  costa  yellowish,  almost  hyaline. 

One  female.    Washington,  D.  0.  (I).     (Coll.  Am.  Ent.  Soc.) 

5.  Nematus  chlorous  Norton. 

1867.  Nematus  chloreus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  221.     (Cat.,  etc.,  p.  83.) 
1872.  Nematus  chloreus  Norton.    Trans.  Am.  Ent.  Soc,  iv,  p.  80. 
1888.  Nenvatus  chloreus  Provancher.     Add.  Faun.  Can.  Hym.,  p.  348. 

Female. — Length  5  to  5.5  mm.;  very  robust;  head  and  thorax  finely 
punctured,  opaque;  clypeus  nearly  truncate;  vertex  smooth;  lateral 
ridges  of  ocellar  basin  not  very  prominent,  rounded ;  basiu  very  shallow 
and  indistinct;  crest  rather  large,  rounded;  antennal  fovea  very  shal- 
low, indistinct;  antennae  short,  not  as  long  as  head  and  thorax,  slender, 
tapering,  third  joint  very  little  longer  than  fourth;  stigma  broad 
basally,  tapering  regularly  nearly  to  apex;  apex  of  costa  very  greatly 
thickened;  sheath  thick,  short,  scarcely  projecting,  margined  with  long, 
not  very  numerous  curved  hairs;  cerci  rather  long,  slender;  claws 
large,  deeply  notched.  Color  yellowish  ferruginous;  mesonotum,  mes- 
epimera, margin  of  abdomen  dorsally,  and  sheath  somewhat  inclined 
to  reddish;  antennae,  spot  on  either  side  of  mesoscutellum,  apex  of 
same  and  metanotum  except  metascutum,  basal  plates  and  central 
area  of  abdomen  above,  black;  an  ten  me  lighter  beneath,  especially 
toward  apex;  veins  brown,  stigma  and  costa  yellowish. 

Two  females  from  Texas,  one  Norton's  type  (Colls.  U.  S.  Nat.  Mus. 
and  Am.  Ent.  Soc.) 

In  general  characteristics  this  species  comes  very  near  Nematus  per- 
gandei n.  sp.,  but  it  is  less  than  one-half  the  size  of  the  latter,  and 
differs  in  other  details. 
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XIII.  Genus  PACHYVEHATUB  Konow. 

Packynematus  Konow.    Deutsche  Entom.  Zeite.,  xxxiv,  1890,  p.  238. 

Body  short,  rather  stout ;  clypeus  emarginate  at  apex ;  inner  tooth  of  claw  gen- 
erally minute  and  at  right  angles  to  outer ;  antennas  of  the  male  long,  more  or  less 
compressed ;  female  shorter,  subsetaceous,  usually  black ;  pentagonal  area  of  vertex 
distinct ;  eighth  dorsal  segment  of  the  male  broad,  wide  at  tip ;  hypopygium  sub- 
triangular,  prodnced  at  apex;  sheath  of  female  short,  stout.— Konow. 

This  genus  is  characterized  chiefly  by  the  short  inner  tooth  of  claw 
projecting  nearly  at  right  angles  with  the  claw  and  the  emarginate 
clypeus,  together  with  the  distinctly  developed  ridges  to  the  ocellar 
basin  (pentagonal  area).  Its  American  representatives  may  be  readily 
divided  into  three  well-marked  groups.  The  first  is  the  smaller  of  the 
three  groups  and  is  characterized  by  the  large,  greatly  projecting, 
and  rounded,  flattened  sheath  of  the  female.  The  rest  of  the  species 
are  separated  into  two  well-marked  groups  by  the  characters  of  the 
head  and  antennae.  In  one  the  head  is  very  strongly  developed  and 
widens  notably  back  of  the  compound  eyes,  particularly  in  the  case  of  the 
females,  and  with  the  males  the  antennae  are  very  long,  cylindrical,  and 
not  at  all  or  scarcely  compressed.  In  the  other  group  the  head  nar- 
rows in  both  sexes  back  of  the  compound  eyes,  and  the  antennie  in  the 
males  are  comparatively  short,  usually  robust,  and  very  strongly  com- 
pressed. The  first  of  these  latter  subdivisions,  or'the  second  group  of 
species,  has  a  typical  representative  in  the  wheat  and  grass  sawfly 
(Pachynematm  extensicornis  Norton),  the  habits  of  which  are  described 
and  illustrated  in  Insect  Life,  rv,  pp.  174-177,  fig.  14.  The  species  was 
then  referred  to  marylandicus,  but  it  now  appears  that  Norton's  earlier 
description  of  extensicornis  was  of  the  male  of  this  species.  The  close 
similarity  of  the  species  in  this  group  in  structural  characters  suggests 
a  like  similarity  in  habits,  and  we  may  therefore  expect  most  of  them 
to  be  grass  feeders.  They  represent  all  sections  of  the  country,  from 
Maine  to  California.  The  third  group  approaches  very  closely  in  char- 
acters the  following  genus  (Lygceonematus)  in  that  the  clypeus  is  often 
only  slightly  emarginate,  and  the  separation  and  reference  is  therefore 
not  entirely  satisfactory  in  all  cases. 

TABLE  OP  SPECIES. 

Females. 

I.  Sheath  very  large,  projecting  free  at  least  one-half  its  length,  not  or  scarcely  taper- 
ing, rounded  at  apex. 
Second  recurrent  usually  interstitial ;  prevailing  color  black  or  dark  brown. 
Lobes  of  clypeus  triangular ;  clypeus  and  labrnm  very  hairy ;  venter  infus- 

cated 1.  dimmockii  C reason. 

Lobes  broad,  rounded;  clypeus  and  labrum  nearly  smooth;  venter  pallid. 

2.  ruralis  Cresson. 
Second  recurrent  not  interstitial;  prevaUing  colors  yellow  or  resinous. 

3.  ocreatus  Harrington. 
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II.  Sheath  normal,  bat  slightly  projecting;  tip  usually  obliquely  truncate  or  taper- 
ing ;  head  strongly  developed  and  widening  back  of  compound  eyes ;  second  recur- 
rent vein  usually  interstitial;  rather  robust  species;  stigma  and  costa  usually 
hyaline. 

Metanotum  more  or  less  yellow ;  tergnm  yellow 4.  auranliaeus  n.  ep. 

Metanotum  and  tergum  black. 

Head  (except  usually  a  spot  about  ocelli)  and  more  or  less  of  mesonotum 
pale. 
Mesonotum  pale  or  with  two  or  three  black  spots;  body  beneath  pale 
except  rarely  black  spot  on  pectus  and  infuscated  bases  of  femora. 
Stigma  and  costa  pale;  wings  hyaline. 

Sheath  broad,  obliquely  truncate;  large  species. 

5.  extenmcornis  Norton. 

Sheath  rather  narrow,  tapering  regnlarly 6.  affinis  n.  sp. 

Stigma  and  costa  pale;  wings  infuscated 7.  suadm  Cresson. 

Stigma  and  costa  dark  brown 8.  auratus  n.  sp. 

Mesonotum  mostly  black,  with  one  or  two  pale  spots,  or  sutures  pale ; 
mesepimera  black,  except  sometimes  lateral  light  spot;  venter  more 
or  less  infuscated;  femora  and  coxie  black  basally. 

Mesepimera  black ; 9.  graminis  n.  sp. 

Mesepimera  with  lateral  white  spot 10.  pleuricus  Norton. 

Head  black;  orbits  black  or  strongly  infuscated;  thorax  and  abdomen 
black  except  sometimes  central  area  of  venter. 
Stigma  and  costa  pale. 

Head  and  thorax  with  long,  dense  pubescense;  stigma  narrow, 

acuminate ;  reddish  spot  on  mesepimera 11.  pubesoens  n.  sp. 

Head  and  thorax  not  unusually  pubescent;  stigma  robust;  mes- 
epimera black. 
Femora  and  venter  mostly  pale ;  large,  robust  species. 

12.  monliragu*  n.  sp. 
Femora  and  venter  black ;  small  species.  13.  ooloradensis  n.  sp. 
Stigma  brown  or  black. 

Labrum,  angles  of  pronotnm,  and  togulro  pale. 

Clypeus  black ;  bases  of  femora  infuscated. .  14.  robustus  n.  sp. 

Clypeus  with  pale  tips ;  femora  pale 15.  clyptatus  n.  sp. 

Labrum,  angles  of  pronotum,  and  tegulffi  black. 

16.  aier  McGillivray. 

III.  Sheath  as  above;  head  narrowing  more  or  less  back  of  compound  eyes;  usually 

slender,  elongate,  black  species,  with  brown  costa  and  stigma. 
Sheath  narrow,  regularly  rounded  at  tip;  stigma  acuminate;  venter  pale; 

pectus  black 17.  nigropectus  Cresson. 

Sheath    moderately  robust,    more  or   less    obliquely  truncate,   tip    obtusely 

pointed;  stigma  broad,  not  acuminate. 
Tergum  reddish  yellow ;  head  coarsely,  rugosely  punctured. 

18.  punctulatu$  n.  sp. 
Tergnm  black,  except  lateral  rufous  spot  on  segments  2  to  5. 

19.  abdominalit  n.  sp. 
Tergum  black. 

Femora  pale 20.  hoodi  n.  sp. 

Anterior  femora  pale ;  hind  infuscated  at  tip 21.  corniger  Norton. 

Femora  all  more  or  less  infuscated  or  black. 

Anterior  femora  light  basally;  basal  half  posterior  tibiae  white. 

22.  8ubalbatu$  Norton. 
Anterior  femora  infuscated  basally,  paling  apically ;  posterior  tibire 
gradually  infuscated,  more  strongly  toward  tip. 

23.  pallitentris  Cresson. 
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Males. 

I.  (No  male  representatives). 

II.  Head  not  narrowed  back  of  compound  eyes,  usually  expanding;  antennae  slen- 

der, not  or  scarcely  compressed,  and  nearly  if  not  quite  as  long  as  the  entire 
-  insect. 

1.  Black  dorsally  and  yentrally. 

Stigma  and  costa  more  or  less  infuscated. 
Legs,  except  tibhe  and  tarsi,  black. 

Mouth  parts  and  orbits  black 5.  exteneicomis  Norton. 

Mouth  parts  and  orbits  pale 6.  affini$  n.  sp. 

Legs,  except  bases  of  femora,  yellow 24.  tritici  n.  sp. 

Stigma  and  costa  hyaline 25.  apicalie  n.  sp. 

2.  Venter  and  more  or  less  of  tergum  pale. 

Wings  hyaline;  stigma  brown. 

Head  pale,  except  large  spot  on  vertex 8.  auratus  n.  sp. 

Head  black 4.  aurantiaoue  n.  sp. 

Wings  strongly  infnscated;  stigma  and  costa  smoky . .  26.  infumatus  n.  sp. 

3.  Head  and  thorax  mostly  yellow ;  abdomen  black,  except  tip ;  stigma  and 

costa  hyaline 27.  thoraoicue  n.  sp. 

III.  Head  usually  distinctly  narrowed  back  of  compound  eyes,  never  expanding; 

antennae  usually  shorter,  stouter,  and  compressed. 

1.  Black,  including  all  of  venter. 

Pronotum  and  tegulse  black ;  .legs  beyond  base  of  femora  yellow,  infus- 
cated   28.  koebelei  n.  sp. 

Pronotum,  teguhe,  and  legs  reddish  yellow 29.  occidentals  n.  sp. 

2.  Black ;  venter  more  or  less  pale. 

Orbits  pale,  or  head  with  black  limited  to  spot  about  ocelli. 

30.  Caroline* lis  n.  sp. 
Orbits  black  or  strongly  infnscated. 

Clypens  deeply  emarginate;  triangle  between  antennse  and  clypeus 

white ;  inner  tooth  of  claw  large 31.  tcrangeli  n.  sp. 

Clypens  deeply  emarginate;  triangle  black;  inner  tooth  of  claw  minute; 

stigma  very  narrow,  tapering 32.  minutue  n.  sp. 

Clypeus  broadly  emarginate,  approaching  truncate;  triangle  black; 
claws  normal. 

Clypeus  black ;  venter  infuscated  laterally 20.  hoodi  n.  sp. 

Clypeus  with  pale  tips. 

Legs  pale,  except  extreme  tips  of  posterior  tibise  and  their  tarsi. 

22.  eubalbatus  Norton. 
Legs  pale,  except  tips  of  hind  femora  above  and  apical  third 

of  hind  tibia)  and  the  hind  tarsi 21.  corniger  Norton. 

Legs  reddish  yellow;   femora  infnscated  basally;    abdomen 
usually  entirely  reddish  yellow  beneath. 

33.  nevadenrt*  n.  sp. 

INDEX   TO   SPECIES  OF   PACHYNEMATU8. 


abdominalis  n.  sp.  9 19 

affinis  n.  sp.  <J   9  6 

apical  is  n.  sp.  <? 25 

ater  McGillivray  9 16 

anrantiacos  n.  sp.  <?  9 4 

auratus  n.  sp.  9 8 

amopectus  Norton  =  extensicorn  is . .  5 

carolinensis  n.  sp.  J 30 

clypeatas  n.sp9 15 


coloradenBis  n.  sp.  9 13 

corniger  Norton  ^   9 21 

dimmockii  Cresson  9 1 

extenBicornis  Norton  <J  9 5 

graminis  n.  sp.  9 9 

hoodi i  n.  sp.  $  9 20 

infumatus  n.  sp.  <? 26 

koebelei  n.  sp.  $ 28 

mary  landious  Norton = extensicorn  is .  5 
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INDEX   TO   SPECIES  OF  PACHYNEMATU8— COD  tinned. 

minntns  n.  sp.  $ 32     punctalatns  n.  8p.  2 18 

montivagus  n.  sp.  9 12     robustus  n.  sp.  9 14 

nevadensis  n.  sp.  $ 33     ruralis  Cresson  9 27 

nigropectus  Cresson  9 17     suadns  Cresson  9 7 

occidentalis  n.  sp.  <? 29     subalbatus  Norton  <J   9  22 

ocreatus  Harrington  9 3     thoracicas  n.  sp.  <? 27 

palliventris  Cresson  9 23     tritici  n.  sp.  £ 24 

pleuricus  Norton  9 10  .  wrangeli  n.  sp.  £  ...1 31 

pubescens  n.  sp.  9 11  I 

1.  Pachynematu*  dimmockii  Cresson. 

1880.  Nematus  dimmockii  Cresson.    Trans.  Am.  Ent.  Soc,  vm,  p.  6. 

Female. — Length  8  nun.;  exp.  al.  18  mm.;  rather  robust,  elongate, 
shining;  clypeus  deeply  emarginate,  lobes  triangular,  rounded,  and  with 
labrum  clothed  with  long  hairs;  frontal  crest  and  lateral  walls  of  ocel- 
lar  basin  distinctly  but  not  strongly  elevated,  former  slightly  broken  at 
middle;  antennal  fovea  shallow,  indistinct;  antennae  slender,  as  long  as 
head  and  thorax,  fourth  joint  much  longer  than  third;  second  recurrent 
vein  interstitial  with  second  transverse  cubital;  outer  veins  of  discal 
cells  of  hind  wings  interstitial;  stigma  rather  broad,  ovate  or  some- 
what tapering;  sheath  very  long,  rounded  at  apex,  projecting  free  one- 
half  its  length,  blades  thin  and  closely  applied;  cerci  long,  very  slen 
der,  filiform ;  inner  tooth  of  claw  near  apex  rather  broad.  Color  brown- 
ish black;  abdomen  lighter,  inclined  to  fulvous;  face  below  antennae, 
upper  and  posterior  orbits,  pronotum,  tegulre,  and  legs  except  bases  of 
coxae,  reddish  yellow,  strongly  infuscated,  particularly  posterior  tibiae 
and  all  the  tarsi;  veins,  including  stigma,  dark  brown. 

One  female,  Cresson's  type.  Collected  by  Mr.  George  Dimmock  near 
the  summit  of  Mount  Washington,  New  Hampshire.    (Coll.  Am.  Ent 

Soc.) 

2.  Pachynematu*  ruralis  Cresson. 

1880.  Nematus  ruralis  Cresson.    Trans.  Am.  Ent.  Soc,  vm,  p.  5. 

Female. — Length  8  mm.;  head  strongly  developed  back  of  compound 
eyes;  clypeus  angularly  incised,  lobes  broad  and  rounded;  ridges 
about  anterior  ocellus  wanting;  pentagonal  area  smooth,  not  depressed ; 
antennal  fovea  sharply  defined  anteriorly;  antennae  short,  slender, 
joints  4  and  5  subequal  and  slightly  longer  than  3;  intercostal  vein 
nearly  interstitial  with  basal;  second  cubital  and  second  recurrent 
interstitial  or  nearly  so,  as  also  the  outer  veins  of  discal  cells  of  hind 
wings;  sheath  very  prominent,  elongate,  projecting  free  one-half  its 
lengtb,  regularly  tapering  on  both  margins  to  rounded  apex,  blades 
thin,  closely  applied;  cerci  very  slender,  filiform;  inner  tooth  of  claw 
very  minute.  Color  brownish  black;  orbits  except  narrow  inner  mar- 
gins, face  below  base  of  antennae,  pronotum,  tegulae,  abdomen  beneath, 
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last  dorsal  segment,  sheath,  and  legs  yellowish  white,  with  more  or 
less  brownish  infuscation;  bases  of  coxie  brown;  femora  and  tips  of 
tibue  and  tarsi  brownish;  wings  slightly  infuscated,  nearly  hyaline; 
veins,  including  stigma,  brown. 

One  female,  Cresson's  type.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

3.  Pachynematnfl  ocreatns  Harrington. 

1889.  Nemalus  ocreatns  HarringtoD.  Can.  Ent.,  xxi,  p.  95. 
Female. — Length  8.5  mm. ;  moderately  robust;  head  expanding  some- 
what back  of  compound  eyes;  ciypeus  broadly,  rather  deeply  einargi- 
nate,  lobes  rounded;  ocellar  basin  with  distinct  and  broad  lateral 
walls;  crest  strong,  unbroken;  fovea  shallow;  antennae  slender,  joints 
3  and  4  subequal,  fifth  somewhat  shorter;  venation  normal;  sheath  of 
ovipositor  very  long  and  large,  projecting  one-half  its  length  beyond 
tip  of  abdomen,  apex  broadly  rounded,  blades  thin,  translucent,  closely 
applied;  cerci  very  long,  slender;  claws  with  minute  inner  tooth.  Color 
shining  resinous  yellow;  antenna*,  spot  on  either  side  of  lateral  lobes  of 
mesonotum,  apex  of  scutellum,  a  few  indeterminate  marks  on  metano 
turn,  and  narrow  border  of  basal  plates  brownish  black ;  extreme  tips  of 
tibiae  brown ;  wings  hyaline,  stigma  paler  basally,  costa  yellow. 

Bedescribed  from  Harrington's  type  specimen.  A  specimen  reared 
by  Mr.  Harrington  from  larva  on  spruce  agrees  very  closely  with  this 
species,  particularly  in  possessing  the  unusually  developed  sheath.  In 
color  the  legs  are  a  little  more  inclined  to  reddish  and  the  hind  tarsi 
and  tip  of  sheath  are  distinctly  infuscated.    (Coll.  Harrington.) 

4.  Pachynematns  aurantiacus  new  species. 

Female. — Length  9  mm.;  robust;  abdomen  at  middle  much  wider  than 
thorax;  head  not  narrowing  back  of  compound  eyes;  ciypeus  distinctly 
but  broadly  incised,  lobes  broad,  rounded;  ocellar  basin  with  sharply 
raised  limiting  walls;  frontal  crest  sharp,  unbroken;  fovea  deep,  circu- 
lar, distinctly  limited;  antenna)  slender,  about  as  long  as  head  and 
thorax,  tapering,  third  joint  longer  than  fourth ;  venation  normal,  except 
that  the  second  recurrent  is  sometimes  interstitial  or  nearly  so;  stigma 
moderate,  widest  at  middle,  regularly  rounded  on  lower  margin;  sheath 
broad,  rather  suddenly  truncate  near  apex;  cerci  slender,  not  tapering; 
inner  tooth  of  claw  obtuse,  remote  from  apex.  Color  orange  yellow; 
inner  orbits,  head,  above  antenna*  except  upper  and  posterior  orbits, 
broad  stripe  on  the  anterior  and  lateral  lobes  of  mesonotum,  apex  of 
scutellum,  postscutellum,  spot  on  either  side  of  cenchri,  metascutum, 
center  and  sides  of  the  basal  plates,  lower  half  of  mesoepimera,  corre- 
sponding sclerite  of  the  metathorax  together  with  spot  on  mesepisterna, 
black;  extreme  tips  of  posterior  tibiae  and  their  tarsi  infuscated ;  anten- 
n*e  dark  brown  above,  reddish  ferruginous  beneath;  wings  hyaline; 
veins,  except  costa,  brown;  stigma  brown,  costa  yellow. 
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Male. — Length  6.5  mm.;  structurally  for  the  most  part  as  in  female; 
head  not  narrowing  back  of  compound  eyes;  antennae  nearly  as  long- 
as  body  of  the  insect,  strongly  tapering,  robust,  and  somewhat  coin 
pressed  basally;  procidentia  broad,  rounded,  not  projecting  more  than 
half  its  width,  strongly  keeled.  Color  black,  shining;  apex  of  clyp- 
eus,  labrum,  palpi,  angles  of  pronotum,  teguiae,  legs  except  bases  of 
coxa?,  venter,  and  most  of  tergum  yellowish  ferruginous;  base  of  the 
dorsal  segments,  particularly  of  the  first  and  second  and  fifth  to  seventh, 
brownish  black;  in  some  specimens  all  the  segments  are  brownish  black 
basally;  tips  of  posterior  tarsi  and  sometimes  extreme  tips  of  posterior 
tibiae  infuscated;  antennae  reddish  brown;  wings  hyaline,  costal  veins 
pale,  stigma  and  veins  otherwise  brown. 

Four  females  and  five  males.    Montana.    (Coll.  Am.  Ent.  Soc.) 

5.  Pachynematus  extensicornifl  Norton. 

1861.  Nematus  extensicornis  Norton.    Proc.  Boat.  Soc.  Nat.  Hist.,  vm,  p.  159. 

1864.  Nematus  marylandicus  Norton    Proc.  Am.  Ent.  Soc.  Phila.,  in,  p.  7. 

1867.  Nematus  extensicornis  Norton.    Trans.  Am.  Ent.  Soc.,  I,  p.  117.     (Cat.,  etc., 

p.  59.) 
1867.  Nematus  marylandicus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  197.     (Cat.,  etc., 

p.  59.) 
1867.  Nematus  aureopectus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  219.     (Cat.,  etc, 

p.  81.) 
1878.  Nematus  extensicornis  Provancher.    Nat.  Can.,  x,  p.  54. 
1883.  Nematus  extensicornis  Provancher.    Add.  Faun.  Ent.  Can.  Hym.,  p.  185. 
1891.  Nematus  marylandicus  Riley  and  Marlatt.    Insect  Life,  iv,  p.  174,  fig.  14. 

Female. — Length  7  to  8.5  mm.  ;  very  robust  species;  abdomen  particu- 
larly broad;  head  very  much  enlarged  back  of  compound  eyes;  clypeus 
very  shallowly  excavated,  lobes  short,  rounded;  frontal  crest  and  sides 
of  ocellar  basin  strongly  and  distinctly  defined,  the  former  very  minutely 
notched;  antennal  fovea  extending  laterally  over  bases  of  antennae; 
antenna®  moderately  slender,  tapering,  joints  distinctly  defined,  1  and 
2  equal;  second  recurrent  An  interstitial  with  second  transverse 
cubital ;  third  cubital  cell  two  and  one-half  times  as  long  on  lower  mar- 
gin as  wide  at  base;  discal  c^lls  of  hind  wings  long,  narrow,  upper 
usually  exceeding  the  lower;  stigma  rather  broad,  oval,  not  tapering 
more  at  apex  tban  at  base,  sheath  moderately  broad  and  thick,  ob- 
liquely truncate,  upper  edge  nearly  straight;  cerci  rather  long,  not 
tapering;  claws  with  a  very  minute  inner  tooth,  about  J  of  length  of 
claw  from  apex.  Color  resinous  or  sulphur  yellow;  antennae,  small 
spot  including  ocelli,  stripe  on  lateral  lobes  of  mesonotum,  spot  on 
either  side  of  and  on  base  of  scutellum,  metanotum,  tergum  except 
narrow  lateral  margin  and  the  two  terminal  segments,  and  sheath 
brownish  black;  bases  of  posterior  coxae,  apices  of  their  tibire  and  their 
tarsi,  infuscated.  There  is  ordinarily  a  faint  trace  of  a  black  stripe 
on  the  middle  lobe  of  the  mesonotum,  and  in  light  specimens  the  black 
markings  of  the  mesonotum  are  nearly  obliterated,  and  the  abdomen 
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is  more  or  less  banded  with  yellow  on  the  posterior  margin  of  the  seg- 
ments. The  wing  veins  are  light  brownish  for  the  most  part;  the  costa 
and  outer  half  of  subcosta,  the  stigma,  and  the  bases  of  most  of  the 
veins  reaching  the  body  of  both  fore  and  hind  wings  are  nearly  hyaline. 
Male. — Length  6  to  7.5  mm. ;  rather  slender,  elongate,  shining;  struc- 
tural details  in  general  as  in  female;  head  not  narrowed  back  of  com- 
pound eyes;  frontal  crest  is  less  distinctly  raised  and  more  distinctly 
notched;  antennae  not  compressed,  almost  as  long  as  the  body,  and  the 
nodes  are  distinctly  enlarged,  angular,  clothed  with  distinct,  rather 
short,  black  pubescence,  third  joint  very  robust  and  third  to  fifth  sub- 
equal;  procidentia  very  broad,  slightly  tapering  and  rounded  at  apex; 
hy popygium  more  or  less  excavated  at  tip.  Color  black ;  tips  of  fem- 
ora, tibhe,  and  hypopygiuin  yellowish,  infuscated;  tarsi,  cerci,  and  tips 


Fio.  9.—Pachyn*matui extensicornis:  a,  eggs  in  wheat^fc  jronng  lurviu;  c,  mature  larva;  d,  cocoon; 
e,  adult  male;  /,  adult  female;  a  and  b,  natural  size;  e  U^f,  nilap^d.     (From  Inttect  Life.) 

of  tibia?  more  distinctly  infuscated ;  posterior  orbits  tinged  with  fulvous ; 
veins  dark  brown ;  stigma  and  costa  yellowish  brown,  the  former  lighter 
at  center. 

Represented  by  many  specimens  of  both  sexes,  some  of  them  reared 
from  larvae  taken  on  wheat  in  Indiana  by  Mr.  Webster  and  others 
collected  throughout  the  Northeastern  United  States.  (Colls.  U.  S. 
Nat.  Mus.,  Am.  Ent.  Soc,  and  Cornell  Univ.) 

6.  Pachynematus  affinis  new  species. 

Female. — Length  5,5  to  C  mm.;  very  robust,  shining;  head  greatly 
tfilated  back  of  eyes;  clypeus  very  broadly  aud  not  deeply  excavated, 
J3449— JJo,  3^r-7 
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lobes  rounded;  vertex  roughened ;  lateral  walls  of  ocellar  basin  irregu- 
lar, not  very  distinctly  raised;  frontal  crest  ratber  sharply  but  not 
strongly  developed,  unbroken;  antemial  fovea  shallow,  extending  widely 
over  bases  of  antenna?;  antenna*  considerably  longer  than  head  and 
thorax,  very  slender,  tapering,  joint  4  as  long  as  or  longer  than  3; 
second  recurrent  interstitial  with  second  transverse  cubital;  upper 
discal  cell  of  hind  wings  very  slightly  exceeding  lower,  venation  other- 
wise normal;  stigma  broad,  regularly  rounded  on  lower  margin;  sheath 
rather  narrow,  tapering,  straight  on  upper  margin,  obtusely  pointed; 
cerci  long,  slender,  filiform;  inner  tooth  of  claw  minute,  remote  from 
apex.  Color  luteous;  antenna*,  small  spot  including  ocelli,  spot  ou 
lateral  lobes  of  mesonotum,  spot  on  either  side  and  apex  of  scutelluin, 
postscutellum  and  central  region  of  metanotum,  basal  plates,  tergum 
(except  lateral  margins  and  last  two  segments),  and  sheath  black; 
apical  margins  of  segments  yellow  in  the  lighter  specimens;  extreme 
apices  of  hind  tibia?,  the  hind  tarsi,  bases  of  posterior  coxa*,  and  small 
spot  beneath  anterior  wings  infuscated;  stigma,  costa,  upper  edge  of 
subcosta,  and  bases  of  all  veins  reaching  the  body  hyaline;  other  veins 
brown. 

Male. — Length  6  mm.;  not  very  robust,  shining,  head  expanding 
beyond  compound  eyes  posteriorly ;  clypeus  scarcely  emarginate,  nearly 
truncate;  vertex  roughened;  walls  about  ocellar  basin  rounded,  indis- 
tinct, basin  narrowly  excavated  at  center;  antennal  fovea  circular,  shal- 
low, extending  laterally  over  bases  of  antenna* ;  antenna?  long,  tapering, 
cylindrical,  basal  joints  slightly  compressed,  joints  nodose  at  tip,  fourth 
longest;  venation  normal,  except  that  the  second  recurrent  and  second 
transverse  cubital  and  the  outer  veins  of  discal  cells  of  hind  wings  are 
interstitial;  stigma  moderately  broad,  rounded  beneath,  tapering  or 
acuminately  pointed;  procidentia  projecting  only  about  half  its  width, 
broadly  truncate  at  apex;  claws  with  minute  inner  tooth  remote  from 
apex.  Color  black;  clypeus,  mouth  parts,  upper  and  posterior  orbits, 
apices  of  femora,  the  tibia?  and  tarsi,  and  extreme  apex  of  abdomen, 
particularly  bypopygiuin, yellowish  ferruginous,  more  or  less  infuscated, 
particularly  at  apices  of  posterior  tibia*  and  all  of  tarsi;  veins  brown; 
stigma  and  costa  light  brown. 

Eight  females  and  four  males.     Montana.     (Coll.  Am.  Ent.  Soc.) 
7.  Pachynematus  suadns  Cresson. 

1880.  Xematus  suadus  Cresson.     Traus.  Am.  Ent.  Soc,  vm,  p.  10. 
1886.  Xematus  suadvs  Provancher.     Add.  Faun.  Can.  Hym.,  p.  24. 

Female. — Length  6.5  mm.;  very  short  and  robust;  head  strongly 
expanding  posteriorly  to  compouud  eyes;  clypeus  broadly  and  shal- 
lowly  excavated;  frontal  crest  and  sides  of  ocellar  basin  indistinct; 
vertex  somewhat  roughened;  antennal  fovea  almost  wanting;  second 
recurrent  interstitial  with  second  transverse  cubital;  discal  cells  of 
hind  wings  of  about  equal  length;  third  cubital  cell  but  little -more 
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than  twice  as  long  as  wide  at  base,  its  upper  aud  lower  sides  of  equal 
length;  stigma  oval  at  base,  rather  acute  at  apex;  sheath  narrow  and 
pointed  at  tip,  upper  adge  straight;  cerci  prominent,  not  tapering; 
iuner  tooth  of  claw  distinct.  Color  shining  honey  yellow;  antenna*, 
uarrow  spot  connecting  ocelli,  line  on  the  anterior  and  lateral  lobes  of 
mesonotum,  lnesopostscutelliun,  nietascutuin,  center  of  basal  plates,  and 
the  bases  of  the  first  six  dorsal  segments  black  or  fuscous;  sheath  red- 
dish fuscous,  almost  black ;  tarsi  iufuscatcd,  particularly  posterior  pair; 
wiugsiufuscated;  veins  light  yellowish  brown;  stigma  and  costa  nearly 
hyaline. 

Two  females,  labeled  "F.  B."  and  "N.  II.,"  Cresson's  types.  (Coll. 
Am.  Ent.  Soc.) 

8.  Pachynematu*  auratus  new  species. 

Female. — Length  8  mm.;  very  robust;  abdomen  very  much  wider  than 
thorax,  somewhat  flattened;  head  strongly  expanding  back  of  eyes, 
shiuing;  clypeus  distinctly  but  shallowly  and  broadly  emarginate,  lobes 
rounded;  vertex  roughened;  frontal  crest  and  lateral  walls  'about  ocel- 
lar  basin  rouuded,  indistinct,  basin  scarcely  excavated;  antennal  fovea 
deep,  circular,  with  lateral  channels  branching  out  over  bases  of  anten- 
nae; anteuua*  but  little  longer  than  head  aud  thorax,  slender,  tapering, 
joints  3  to  5  subequal;  venation  normal,  except  that  the  second  recur 
rent  vein  is  interstitial,  or  nearly  so,  with  the  second  transverse  cubital, 
aud  the  outer  veins  of  the  discal  cells  of  the  posterior  wings  are  nearly 
interstitial ;  stigma  broad,  regularly  rounded  beneath;  sheath  rather 
uarrow,  slightly  excavated  on  upper  margin,  rather  sharply  pointed  at 
apex;  iuner  tooth  of  claw  minute,  remote  from  apex.  Color  orange 
yellow;  antenna),  small  spot  on  vertex  including  ocelli,  central  line  on 
sen  tell  um  and  basal  half  of  same,  central  area  of  metanotum,  tergum 
except  narrow  lateral  margin,  apex  of  sixth  and  all  of  terminal  seg 
ments,  extreme  bases  of  posterior  coxau,  and  the  outer  margin  of  sheath 
black;  tips  of  posterior  tibiie  and  their  tarsi  infuscated;  veins,  includ- 
ing stigma  and  costa,  except  basal  third  of  latter,  dark  brown. 

Male. — Length  6.5  mm.;  much  more  slender  than  female,  but  less  so 
than  male  of  marylandicus;  structurally  much  as  in  female;  head  not 
narrowing  back  of  compound  eyes:  antennae  long,  slender,  not  notice- 
ably compressed;  procidentia  large,  triangular,  projecting,  obtusely 
rounded  at  tip.  Color  black,  shining;  face  below  antennae,  posterior 
and  upper  orbits,  pronotum,  teguhe,  venter  extending  over  dorsal  edge, 
narrowly  on  basal  segments  and  more  broadly  toward  apical  ones,  legs 
entirely  except  bases  of  coxa?,  yellowish  ferruginous;  extreme  tips  of 
posterior  tibiae,  with  tarsi,  slightly  infuscated;  wings  hyaline;  veins 
colored  as  in  female. 

Four  females  and  two  males.    Montana.    (Coll.  Am.  Ent.  Soc.) 
This  species  is  very  closely  allied  to  the  last  in  general  characteris- 
tics, but  is  easily  distinguished  from  it,  also  from  extensicornis,  with 
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wmch  it  agrees  more  nearly  in  point  of  size.    The  three  species  together 
form  a  very  closely  allied  group,  and  doubtless  have  similar  habits. 

9.  Pachynematus  graminis  new  species. 

Female. — Length  6.5  mm.;  head  dilated  back  of  eyes;  clypeus  emar- 
ginate,  almost  truncate;  antennal  fovea  distinct  and  breaking  slightly 
tlirough  the  frontal  crest,  the  latter  extending  indistinctly  to  the  orbits; 
second  recurrent  interstitial  with  the  second  cubital  cross  nerve;  vena- 
tion otherwise  normal;  stigma  evenly  rounded  on  lower  margin; 
sheath  rather  broad,  somewhat  acuminately  pointed,  with  straight 
upper  margin ;  cerci  very  slender.  Color  brownish  black ;  head  yellow- 
ish, except  area  about  ocelli  and  bases  of  antennae ;  pronotum,  teguliv, 
abdomen  beneath,  terminal  dorsal  arcs,  and  most  of  legs  yellowish 
white ;  more  or  less  of  base  of  scutellum  whitish ;  bases  of  coxae,  extreme 
bases  of  femora,  apices  of  tibia3  and  the  tarsi  brownish,  or  more  or 
less  strongly  infuscated ;  wings  clear ;  veins  brownish ;  stigma  and  costa 
almost  hyaline. 

One  female.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

10.  Pachynematus  pleuricus  Norton. 

1867.  Nematus  pleuricue  Norton.  Trans.  Am.  Ent.  Soc,  I,  p.  208.  (Cat.,  etc.,  p.  70. ) 
Female. — Length  C.5  mm.;  rather  robust,  shining;  head  dilated  back 
of  eyes;  clypeus  rather  shallowly  and  broadly  emarginate;  walls  about 
the  ocellar  basin  broad  and  rounded,  crest  unbroken,  fovea  extending  lat- 
erally over  bases  of  autennse;  antenna)  slender,  filiform,  joints  4  and  5 
equal  aud  longer  than  3;  sheath  narrow,  tapering,  tip  obtusely  pointed; 
venation  normal,  except  that  the  first  cubital  is  nearly  hyaline;  claws 
with  minute  inner  tooth.  Color  black  and  pallid  or  resinous;  antenna*, 
spot  on  vortex  including  ocelli  and  reaching  to  bases  of  antennae,  large 
spot  on  each  of  the  anterior  lobes  of  mesonotum,  apex  of  scutellum 
with  spot  on  either  side,  metanotum,  tergum  except  tip,  mesepiinera 
except  large  lateral  spot,  more  or  less  of  base  of  venter,  bases  of  coxa*, 
trochanters,  and  bases  of  femora  black;  extreme  tips  of  tibiae,  particu- 
larly hind  pair,  and  tarsi  strongly  infuscated;  sheath  brown;  except 
as  noted,  resinous  yellow;  wings  hyaline;  veins  brown;  stigma  and 
costa  hyaline. 

Two  females.  Colorado,  C.  P.  Gillette,  collector  (Coll.  U.  S.  Nat. 
Mu8.),  and  Idaho  (Coll.  Cornell  Univ.).  Norton's  type  specimens  are 
lost. 

11.  Pachynematus  pubescens  new  species. 

Female. — Length  8  mm. ;  robust,  shining;  head  dilated  back  of  eyes; 
clypeus  broadly,  shallowly  notched;  ocellar  basin  rather  indistinctly 
defined,  crest  low,  unbroken;  anteunal  fovea  triangular;  head  very 
coarsely  roughened  with  small  elevations  and,  together  with  thorax, 
densely  clothed  with  long  whitish  pubescence;  antennae  slender,  joints 
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4  and  5  subeqna),  longer  than  3;  sheath  short,  tapering,  obtusely 
pointed;  claws  with  minute  inner  tooth;  venation  normal,  except  that 
the  second  recurrent  is  interstitial  with  the  second  cubital;  stigma  very 
narrow  and  acuminate.  Color  black;  tips  of  clypeus,  nlouth  parts* 
extreme  angles  of  pronotum,  tegula*,  tip  of  abdomen  except  sheath,  and 
outer  half  of  femora  reddish  yellow;  tibue  pale  yellowish;  tarsi  slightly 
infuscated;  sides  of  mesepiinera  slightly  reddish ;  wings  hyaline,  veins 
dark  brown;  costa  and  stigma  hyaline. 

Two  females.  Mount  Washington,  N.  ti.  One  labeled  as  having 
been  taken  at  an  elevation  of  about  C,(HH)  feet,  July  9,  1891.  (Coll. 
Cornell  Univ.) 

12.  PachynematUB  montivagus  new  species; 

Female. — Length  8  mm.;  robust;  head  dilated  back  of  eyes;  hsad  and 
thorax  opaque  from  rather  fine  and  dense  puncturing,  together  with  very 
short  and  inconspicuous  pubescence;  clypeus  broadly  and  shallowly 
emargiuate;  pentagonal  area  distinctly  defined,  lateral  walls  sharp, 
minute;  crest  unbroken,  not  prominent;  fovea  oval;  anteume  short, 
slender,  tapering,  joints 3  and  4  subequal;  sheath  short,  tapering;  claw 
with  short  inner  tooth;  venation  normal,  except  that  second  recurrent 
is  interstitial  with  second  cubital;  stigma  broad,  rounded  beneath, 
scarcely  tapering.  Color  black;  labrum,  angles  of  pronotum,  tegulas 
extreme  tip  of  abdomen,  venter  for  the  most  part,  and  legs  yellowish, 
inclined  to  reddish  on  femora;  coxie  except  tips  and  extreme  bases  of 
femora  infuscated;  tips  of  posterior  tibia?  and  their  tarsi  brownish; 
abdomen  with  brownish  spots  beneath,  noticeably  at  base;  wings 
hyaline,  or  nearly  so;  veins  brown;  stigma  and  costa  light  yellowish, 
almost  hyaline. 

One  female.    Mount  Washington,  N.  H.    (Coll.  Cornell  Univ., 
This  species  resembles  the  preceding  in  size  and  general  characteris- 
tics, but  diverges  notably  in  the  character  of  the  stigma  and  pubescence 
of  head  and  thorax. 

13.  PachynematUB  coloradensia  new  species. 

Female. — Length  6  mm.;  moderately  robust,  shining;  head  dilated 
back  of  eyes;  clypeus  broadly,  circularly  emargiuate;  pentagonal  area 
distinctly  defined,  but  walls  rounded;  crest  low,  unbroken;  fovea 
shallow,  extending  over  bases  of  antenna?;  antenme  slender,  tapering, 
joint  4  slightly  longer  than  3;  venation  normal,  except  that  the  second 
recurrent  is  nearly  interstitial  with  second  cubital;  stigma  rounded, 
scarcely  tapering;  sheath  obliquely  tapering  on  lower  margin,  pointed ; 
claws  with  minute  inner  tooth.  Color  black,  shining;  posterior  orbits, 
mouth  parts  including  tips  of  clypeus,  angles  of  pronotum,  teguhe, 
tip  of  abdomen  except  sheath,  outer  third  of  femora,  and  the  tibiae 
and  tarsi  pallid  more  or  less  infuscated,  particularly  tarsi  and  orbits; 
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wings  hyaline,  or  nearly  so;  veins  light  brown;  stigma  and  costa  pale, 
nearly  hyaline. 

One  female.    Colorado.    C.  P.  Gillette,  collector.    (Coll.  U.  S.  Nat 

Mus.) 

14.  Pachynematns  rohustus  new  species. 

Female. — Length  G  mm.;  short,  very  stout;  head  dilated  back  of 
eyes;  clypeus  rather  shallowly  but  distinctly  emarginate;  frontal  crest 
well  defined,  unbroken;  antenna!  fovea  circular,  deep;  head  very 
coarsely  and  rugosely  punctured;  antenna?  very  slender,  elongate, 
joints  3  and  4  subequal;  intercostal  more  than  twice  its  length  anterior 
to  basal  vein;  second  recurrent  interstitial  or  nearly  so  with  second 
cubital,  venation  otherwise  normal;  stigma  large,  widest  near  base; 
sheath  robust,  slightly  acuminate  toward  apex;  cerci  loug,  filiform. 
Color  black;  labrum,  angles  of  pronotum,  teguhe,  more  or  less  of  the 
ventral  segments  of  abdomen,  the  apex  of  the  last  dorsal  segment,  and 
legs  for  the  most  part  light  yellowish  brown;  coxae  basally  strongly 
infuscated;  femora,  apices  of  tibfcu,  and  the  tarsi  dark  brown;  wings 
hyaline;  veins  and  stigma  brown;  costa  yellowish. 

One  female.     Montana.     (Coll.  Am.  Ent.  Soc.) 

15.  Pachynematns  clypeatns  new  species. 

Female. — Length  G.5  mm.;  somewhat  elongate,  shining;  head  rather 
coarsely  punctured,  widening  noticeably  back  of  compound  eyes; 
clypeus  not  very  deeply  emarginate,  lobes  short,  rounded;  pentagonal 
area  distinctly  defined,  walls  not  very  sharply  raised;  fovea  shallow; 
crest  low,  unbroken;  antenna?  rather  slender,  fourth  joint  a  little  longer 
than  third;  sheath  tapering,  somewhat  obliquely  truncate  toward  tip; 
venation  normal,  except  that  the  second  recurrent  is  interstitial  with 
second  cubital;  stigma  broad,  rounded  on  lower  margin;  claws  with 
minute  inner  tooth.  Color  black ;  small  spot  beneath  bases  of  antennas 
tips  of  clypeus,  labrum  and  other  mouth  parts,  outer  half  of  pronotum, 
teguhe,  legs,  and  venter  of  abdomen  yellowish;  posterior  margins  of 
dorsal  segments,  especially  basal  ones,  pale,  together  with  all  of  the 
terminal  segment;  bases  of  coxa*,  extreme  tips  of  posterior  tibia?,  and 
the  posterior  tarsi  brown;  bases  of  femora  slightly  infuscated;  sheath 
brown;  wings  nearly  hyaline;  veins  and  stigma  light  brownish;  pos- 
terior orbits  reddish,  strongly  infuscated. 

Two  females.     Montana.    (Coll.  U.  S.  Nat.  Mus.) 

1G.  Pachynematns  ater  MeGillivray. 

1893.  Mesm  atra  MeGillivray.     Can.  Ent.,  xxv,  p.  238. 
Female. — Length  G  mm.;  robust,  shining,  somewhat  duller  on  head 
from  rather  dense  punctuation ;  head  dilated  back  of  eyes;  clypeus  very 
broadly  and  shallowly  notched;  ocellar  basiu  distinctly  limited,  walls 


103 

rounded,  crest  slightly  broken;  fovea  shallow  (antennae  wanting);  vena- 
tion normal,  except  that  the  second  recurrent  is  interstitial  with  the 
second  cubital;  stigma  broad, rounded  beneath,  somewhat  acuminately 
pointed ;  claws  with  minute  inner  tooth.  Color  black,  including  mouth 
parts,  pronotum,  and  tegula*;  tips  of  coxa?,  trochanters,  tips  of  femora, 
the  anterior  tibia*,  and  the  tarsi  pallid,  strongly  infuscated;  veins,  in- 
cluding costa  and  stigma,  dark  brown ;  wings  nearly  hyaline,  slightly 
smoky. 

One  female,  McGillivray's  type.  Olympia,  Wash.  Trevor  Kincaid, 
collector.     (Coll.  Cornell  Univ.) 

17.  Pachynematu8  nigropectus  Cresson. 

1880.  Nematas  nigropectus  Cresson.    Trans.  Am.  Ent.  Soc,  vin,  p.  6. 

Female. — Length  8  mm. ;  moderately  robust,  glistening;  clypeus  very 
gently  emarginate;  frontal  crest  and  lateral  margins  of  ocellar  basin 
distinctly  but  not  strongly  developed,  former  unbroken;  antennal  fovea 
deep,  expanding  broadly  posteriorly;  antenna*  slender,  filiform,  joint  4 
longest,  5  longer  than  3;  venation  normal;  stigma  very  broad,  ovate, 
somewhat  acuminate  at  apex ;  sheath  narrow,  regularly  rounded  at  apex; 
cerci  very  narrow,  not  tapering;  inner  claw  tooth  rather  large,  sharp. 
Color  for  the  most  part  luteous ;  face  and  upper  and  posterior  orbits 
pallid;  antenna*,  vertex  and  occiput,  prosternum,  mesonotum,  metano- 
tum,  broad  stripe  on  dorsal  sclerites  of  abdomen  except  last,  Msal  half 
of  mesepimera  (pectus),  and  the  metepisterna  black;  tip  of  sheath  and 
tips  of  posterior  tibia*,  the  posterior  tarsi,  aud  the  anterior  tarsi  to  a 
less  extent,  infuscated ;  veins,  including  stigma  aud  the  costa  nearly 
to  base,  brown;  wings  slightly  infuscated,  almost  hyaline. 

One  female.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

18.  Pachynematus  ptmctulatus  new  species. 

Female. — Length  6.5  mm. ;  rather  robust,  head  and  thorax  strongly 
punctured  and  somewhat  opaqutf;  clypeus,  labrum,  and  pleura?  with 
rather  long  and  dense  yellowish  hairs;  clypeus  shallowly  emarginate, 
lobes  broad  and  rounded;  frontal  crest  and  elevated  ridges  about  ante- 
rior ocellus  prominent,  former  unbroken;  antennal  fovea  broad,  oval; 
second  recurrent  interstitial  or  received  in  third  cubital  cell;  second 
cubital  cross  vein  two-thirds  as  long  as  third ;  upper  middle  cell  of  hind 
wings  very  little  exceeding  lower;  stigma  broad,  rounded  on  lower 
margin,  widest  at  center;  sheath  broad,  truncate;  cerci  moderately 
slender,  tapering;  inner  tooth  of  claw  short,  obtuse.  Head  and  thorax 
for  most  part,  basal  plates,  base  of  first  dorsal  segment,  sheath,  aud 
extreme  bases  of  coxa?  brownish  black ;  upper  orbits  and  some  marks  on 
dorsum  of  thorax,  including  most  of  scutellum,  reddish ;  triangle  below 
antennae,  tips  of  clypeus,  labrum,  pronotum,  tegula*,  legs,  and  abdomen 
including  cerci  reddish  yellow ;  extreme  tips  of  posterior  tibia?  and  the 
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posterior  tarsi  slightly  infuscated;  veins  and  stigma  light  brown;  costa 
yellowish. 

One  female.    New  Hampshire.    (Coll.  Am.  Ent.  Soc.) 

19.  Pachynematus  abdominalis  new  species. 

Female. — Length, 6.5  mm.;  robust,  shining;  head  obscured  by  dense 
punctuatiou;  clypeus  nearly  truncate,  scarcely  emarginate;  ocellar 
basin  indistinctly  defined,  lateral  walls  almost  obsolete;  frontal  crest 
low;  fovea  oval  (antennae  wanting);  sheath  short,  obliquely  truncate 
at  apex;  stigma  regularly  rounded  beueath,  not  very  broacL;  venation 
normal;  claw  with  large,  prominent  inner  tooth  near  apex.  Color 
black;  clypeus  whitish;  pronotum,  tegulae,  and  legs  reddish  yellow; 
tarsi  brown;  spot  on  either  side  of  tergum,  extending  over  segments 
2  to  5,  reddish  yellow;  venter  of  abdomen  with  yellowish  central  stripe 
and  more  or  less  yellow  toward  tip;  tips  of  posterior  tibiae  and  the  pos- 
terior tarsi  iufuscated;  wings  smoky;  veins,  including  stigma,  brown. 

One  female.  Skokomish  River,  Washington,  May  14,  1892,  Trevor 
Kincaid,  collector.  '  (Coll.  Cornell  Univ.) 

20.  Pachynematos  hoodii  new  species. 

Female. — Length  6.5  mm.;  very  short,  robust;  clypeus  shallowly  and 
broadly  emarginate ;  frontal  crest  strongly  developed,  unbroken ;  an  ten- 
nal  fovea  circular;  antennae  long,  slender,  joints  3  and  4  subequal;  vena- 
tion uormal ;  stigma  broad,  evenly  rounded ;  sheath  broad,  obliquely  trun- 
cate at  apex;  cerci  rather  robust;  claw  with  minute  inner  tooth.  Color 
black,  shining;  labrum,  bases  of  maudibles-,  palpi,  angles  of  pronotum, 
tegulae,  venter  of  abdomen,  terminal  dorsal  segment,  and  the  legs  light 
yellowish;  extreme  bases  of  coxae  and  the  sheath  dark  brown,  almost 
black;  bind  tarsi  dark  brown;  wings  slightly  iufuscated,  almost  hyaline; 
veins,  including  stigma  and  costa,  dark  brown. 

Male. — Length  5  mm.;  head  narrowiug  back  of  compound  eyes; 
antenna?  very  large  and  long,  compressed;  procidentia  narrow,  not 
strongly  produced,  rounded  at  apex.  Color  as  in  female,  except  that 
the  light  areas  are  inclined  to  yellowish  brown,  with  the  venter  of  the 
abdomen  decidedly  brownish. 

One  female  and  five  males.  Mount  Hood,  Oregon,  and  Washington. 
(Coll.  Am.  Ent.  Soc.) 

21.  Paohynematiui  corniger  Norton. 

1861.  Nematus  corniger  Norton.     Proc.  Bost.  Soc.  Nat.  Hist.,  vin,  p.  159. 

1867.  Ncmatm  corniger  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  199.     (Cat.,  etc.,  p.  61.) 

1878.  Nematus  corniger  Provaucher.    Nat.  Can.,  I,  p.  55. 

1883.  Nematus  corniger  Provancher.     Fann.  Ent.  Cau.  Hyin.,  p.  184 

Feitiale. — Length  6  tp  7  mm.;  moderately  robust;  clypeus  shallowly 
iucised,  approaching  truncate;  vertex  finely  tuberculate;  lateral  walls 
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of  ocellar  basin  very  minutely  bnt  sharply  raised,  becoming  obsolete 
posteriorly;  frontal  crest  acutely  elevated,  angulated,  and  extending 
nearly  to  orbits;  antennal  fovea  broad,  extending  laterally  over  bases  of 
antenna*;  antennae  long,  slender,  third  joint  longer  than  fourth;  inter- 
costal cross  nerve  nearly  twice  its  length  anterior  to  basal  nerve, 
slightly  inclined ;  second  recurrent  interstitial,  or  nearly  so,  with  second 
transverse  cubital;  venation  otherwise  normal;  stigma  broad,  regu- 
larly rounded  beneath;  sheath  broad,  straight  on  upper  margin, 
obliquely  truncate  at  apex,  bordering  hairs  minute,  scattering;  cercf 
long,  scarcely  tailoring;  inner  tooth  of  claw  small,  remote  from  apex. 
Color  black,  shining;  apex  of  clypeus  and  other  mouth  parts,  outer 
third  of  pronotum,  tegulse,  anterior  pairs  of  legs  entirely,  posterior  pair 
except  extreme  bases  of  coxa1  and  apices  of  femora  and  of  tibia1  and  all 
of  tarsi,  venter  of  abdomen  except  overlapping  sides  of  last  dorsal  seg- 
ment and  sheath,  very  narrow  lateral  margin  of  abdomen  dorsally,  and 
more  or  less  of  apex' of  all  segments  yellowish  white;  femora,  partic- 
ularly hind  pairs,  more  or  less  inclined  to  reddish ;  stigma  and  veins, 
except  base  of  costa  and  slightly  at  apex,  brown. 

Male. — Length  5  to  5.5  mm.;  structurally  for  the  most  part  as  in 
female;  antenna?  very  broad  or  strongly  compressed,  tapering;  proci- 
dentia rounded  at  apex,  not  constricted  basally,  strongly  keeled.  Color 
black ;  tips  of  clypeus,  mouth  parts,  angles  of  pronotum,  teguhe,  venter 
of  abdomen,  and  legs  except  extreme  bases  of  coxa1  and  apices  of  pos- 
terior tibiie  and  tarsi  of  same,  yellowish  ferruginous;  venter  of  abdomen 
infuscated  laterally,  and  sometimes  more  or  less  entirely. 

Seven  females  and  three  males.  Canada,  New  Jersey,  New  Hamp- 
shire, Pennsylvania,  and  Illinois  (Coll.  Am.  Ent.  Soc),  and  Colorado 
(Coll.  U.  S.  Nat  Mas.). 

22.  Pachynematui  subalbatus  Norton. 

1864.  Nematus  subalbatus  Norton.    Proc.  Ent.  Soc.  Phila.,  in,  p.  7. 

1867.  Nematus  subalbatus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  199.     (Cat.,  etc., 

p.  61.) 
1878.  Nematus  subalbatus  Provancher.    Nat.  Can.,  x,  p.  54. 
1883.  Nematus  subalbatus  Provancher.    Faun.  Ent.  Can.  Hyra.,  p.  184. 

Female. — Length  8  mm.;  rather  elongate;  head  densely  and  closely 
punctured  or  rugose;  clypeus  distinctly  but  not  deeply  emargiuate, 
lobes  rounded;  frontal  crest  very  strongly  developed,  very  slightly 
broken  at  center,  not  reaching  orbits;  sides  of  ocellar  basin  distinct, 
but  not  strongly  elevated;  antennal  fovea  distinct,  broadening  poste- 
riorly into  a  suture  beneath  frontal  crest;  au  ten  use  longer  than  head 
and  thorax,  moderately  robust,  tapering,  third  joint  longest;  veuation 
normal,  except  that  second  recurrent  is  interstitial,  or  nearly  so,  with 
second  transverse  cubital;  stigma  broad,  scarcely  tapering,  until  near 
apex;  sheath  rather  broad,  rounded,  truncate  at  apex,  straight  on 
upper  margin;  cerci  rather  stout,  tapering;  inner  tooth  of  claw  minute, 
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remote  from  apex.  Color  black;  tips  of  clypeus,  labrnm,  angles  of  pro- 
nottmi,  tegular,  coxa1  except  bases,  trochanters,  bases  of  femora  and 
tips  of  anterior  pairs,  tibia*  except  tips  of  posterior  pair,  anterior  tarsi 
and  venter  except  laterally  at  base  and  apex  pallid;  palpi  fuscous; 
sheath  and  cerci  black;  stigma  and  veins  dark  brown,  except  base  of 
costa,  which  is  lighter. 

Male. — Length  6.5  mm.;  slender;  head  much  narrowed  back  of  com- 
pound eyes;  structurally  for  the  most  part  as  in  female;  an  tenure  large 
and  strongly  compressed,  tapering;  procidentia  short,  narrow,  trun- 
cate. Color  black;  tips  of  clypeus  and  mouth  parts  otherwise,  angles 
of  pronotum,  venter  and  legs  except  extreme  bases  of  coxre,  extreme 
tips  of  posterior  tibiae,  and  all  posterior  tarsi  yellowish  ferruginous; 
venter  more  or  less  infuscated  laterally  and  apically  (in  a  specimen  from 
Michigan  altogether  dark  fuscous). 

Three  females  and  two  males.  Massachusetts,  Pennsylvania,  and 
Michigan.    (Colls.  Am.  Ent.  Soc.  and  IT.  S.  Nat.  Mus.) 

The  reference  of  the  males  to  this  species  is  made  with  considerable 
doubt  on  general  resemblance  and  correspondence  in  habitat. 

23.  Pachynematus  palliventris  Cresson. 

1880.  Nematus  palliventris  Cresson.     Trans.  Am.  Ent.  Soc,  Vin,  p.  5. 
1894.  Nematus  pallidiventralis  Dalla  Torre.     Cat.  Hym.,  I,  p.  248. 

Female. — Length  6  mm.;  moderately  robust,  shining;  head  as  wide  as 
thorax,  quadrangular,  vertex  tuberculate;  clypeus  broadly  and  gently 
emarginate;  frontal  crest  distinctly  elevated,  unbroken,  extending 
nearly  to  orbits;  sides  of  ocellar  basin  rounded,  not  strongly  raised, 
indistinct;  antennal  fovea  large,  circular,  deeply  excavated;  antenna* 
longer  than  head  and  thorax,  rather  slender,  tapering,  joint  3  longest; 
venation  normal;  stigma  robust,  broadest  about  middle;  sheath  rather 
slender,  somewhat  pointed  at  tip,  dorsal  margin  nearly  straight;  cerci 
minute,  filiform;  inner  tooth  of  claw  minute,  obtuse,  remote  from  apex. 
Color  black;  labrum,  bases  of  mandibles,  angles  of  pronotum,  tegula*, 
coxa*  except  bases,  trochanters,  tibia*  of  anterior  pairs  of  legs  and 
their  tarsi,  aud  venter  of  abdomen  yellowish,  inclined  to  pallid,  espe- 
cially on  abdomen;  femora  brown,  posterior  ones  darkest;  posterior 
tibia*  and  tarsi  decidedly  inftiscatcd,  especially  tips  of  the  tibia*  *nd 
the  tarsi;  more  or  less  of  the  dorsal  segments  are  narrowly  yellow  on 
the  posterior  margin  and  the  lateral  edges  are  yellow,  also  base  of 
pygidium,  including  cerci;  sheath  black;  wings  hyaline;  veins,  includ- 
ing costa  and  stigma,  brown. 

One  female,  Cresson's  type.    Nevada.    (Coll.  Am.  Ent.  Soc.) 

24.  Pachynematus  tritici  new  species, 

Male. — Length  5.5  mm.;  not  very  robust,  head  not  narrowing  back 
of  compound  eyes;  clypeus  rather  deeply,  somewhat  angularly  emargi- 
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nate,  lobes  broad,  rounded;  frontal  crest  and  sides  of  ocellar  basin  not 
very  strongly  elevated,  distinct;  antennal  fovea  very  shallow,  broad ; 
antenna;  longer  than  head  and  thorax,  rather  robust  and  tapering,  not 
compressed,  joints  4  and  5  subequal,  longer  than  3;  procidentia  longer 
than  broad,  squarely  truncate  at  apex ;  hypopygiuin  strongly  produced, 
rather  narrow,  and  very  slightly  emarginate  at  apex;  second  recurrent 
interstitial  or  received  at  base  of  third  cubital  cell,  which  is  scarcely 
or  not  twice  as  long  as  wide  at  base;  outer  veins  of  discal  cells  of  hind 
wings  interstitial,  or  nearly  so;  stigma  broad  at  base,  tapering  roundly 
atapex.  Color  black,  shining;  triangular  spot  below  antennae,  labrum, 
upper  and  posterior  orbits,  palpi,  outer  angles  of  pronotum,  tegulse, 
apex  of  abdomen,  hypopygium  and  more  or  less  of  venter  laterally, 
apices  of  coxae,  trochanters,  femora  except  bases,  tibia*  except  apices, 
light  fulvous;  tips  of  tibiae,  the  tarsi,  veins,  and  stigma  infuscated; 
costa  yellowish  on  basal  half. 

One  male,  reared  from  a  larva  collected  on  wheat  in  Indiana  by  F.  M. 
Webster;  adult  issued  April  22.     (Coll.  IT.  S.  Nat,  Mus.) 

25.  Pachynematus  apicalis  new  species. 

Male. — Length  7  mm.;  very  slender,  elongate,  shining;  head  not  nar- 
rowed back  of  compound  eyes;  clypeus  very  shallowly  emarginate; 
walls  about  ocellar  basin  distinctly  raised,  rounded;  antennal  fovea 
circular;  antennae  very  long,  slender,  tapering,  not  compressed,  fourth 
joint  longest,  all  joints  distinctly  nodose  at  tip;  procidentia  broad  at 
base,  very  long,  tapering  suddenly  at  tip,  which  is  obtusely  rounded; 
venation  normal,  except  that  the  second  recurrent  is  interstitial,  or 
nearly  so,  with  the  second  transverse  cubital;  outer  veins  of  discal 
cells  of  hind  wings  are  also  nearly  interstitial;  stigma  broad,  widest 
near  base,  tapering  regularly  to  apex;  inner  tooth  of  claw  very  minute, 
remote  from  apex  of  claw.  Color  black ;  tips  of  clypeus,  labium,  upper 
and  posterior  orbits,  angles  of  pronotum,  tegnhe,  apical  half  of  femora, 
tibia;  and  tarsi, and  apical  segments  of  abdomen  yellowish  ferruginous; 
stigma  and  costa  and  all  veins  reaching  the  body  basally  light  yellow- 
ish, almost  hyaline;  other  veins  brown. 

Two  males.    Montana.    (Coll.  Am.  Ent.  Soc.) 

26.  Pachynematus  infumatus  new  species. 

Male. — Length  8  mm.;  robust,  head  not  nearly  as  wide  as  thorax,  not 
narrowing  back  of  compound  eyes;  clypeus  very  slightly  emarginate, 
almost  truncate;  vertex  rugose;  walls  about  ocellar  basin  indistinct; 
antennal  fovea  extending  laterally  over  bases  of  antenna*,,  indistinctly 
defined;  antennaB  much  longer  than  head  and  thorax,  tapering,  some- 
what compressed  basally;  procidentia  very  broad,  tapering,  squarely 
truncate  at  apex,  not  keeled;  venation  normal;  claws  with  minute  inner 
tooth.  Color  black ;  labrum,  upper  and  posterior  orbits,  outer  angles  of 
pronotum,  tegulae,  outer  two-thirds  of  femora,  tibia*  and  tarsi,  abdomen 
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except  base  of  first  segment  dorsally,  yellowish  ferruginous;  the  tarsi 
and  the  extreme  apices  of  the  posterior  tibire,  pronotum,  and  tegulre  are 
distinctly  infuscated;  veins  yellowish  brown,  stigma  and  costa  lighter, 
but  distinctly  infuscated;  wings  distinctly  smoky,  especially  centrally; 
small  spot  in  center  of  the  median  and  of  the  second  cubital  cell. 

One  male.     Agricultural  College,  Mich.     (Coll.  U.  S.  Nat.  Mus.) 

27.  Pachynematus  thoracicns  new  species. 

Male. — Length  6  mm.;  rather  robust,  head  expanding  back  of  com- 
pound eyes;  antenua^  slender,  cylindrical,  filiform,  not  compressed; 
clypeus  broadly  cmarginate,  lobes  rather  pointed;  pentagonal  ridges 
sharply  raised;  antennal  fovea  divaricating  over  bases  of  antenna?; 
second  recurrent  and  second  cubital  and  outer  veins  of  discal  cells  of 
posterior  wings  interstitial;  stigma  broad;  claws  with  very  minute 
inner  tooth;  procidentia  very  broad,  protruding,  tapering  to  roundly 
truncated  apex.  Color  luteous  ferruginous;  antenna?,  triangular  spot 
beneath,  large  spot  on  vertex  extending  nearly  to  base  of  antenna*  and 
posteriorly  to  occiput,  center  of  lateral  lobes  of  mesonotum,  small 
spot  at  apex  of  scutellum,  central  area  of  metanotum,  including  all  of 
basal  plates  and  the  abdomen  dorsally  and  ventrally  except  apex, 
black;  thorax  beneath  and  legs  entirely  yellowish  ferruginous;  wings 
hyaline;  veins  light  brown;  costa  and  stigma  yellow,  nearly  hyaline. 

One  male.    Montana.    (Coll.  Am.  But.  Soc.) 

In  characters  of  head  and  antenna*  and  notably  also  in  colorational 
features  this  species  agrees  with  remarkable  closeness  with  the  female 
ofaffini-8)  and  departs  just  as  widely  in  these  particulars  from  the  male 
of  that  species.  There  is  a  possibility,  therefore,  that  it  is  a  hermaph- 
roditic form. 

28.  Pachynematus  koebelei  new  species. 

Male. — Length  6  mm.;  slender, elongate;  head  not  expanding  back 
of  compound  eyes,  or  slightly  narrowed ;  clypeus  shallowly  emarginate; 
vertex  roughened  with  minute,  dense  tubercles;  ocellar  basin  with  indis- 
tinct limiting  walls;  frontal  crest  low  and  scarcely  developed;  antennal 
fovea  circularly,  deeply  excavated;  an  ten  use  longer  than  head  and  tho- 
rax, tapering,  strongly  compressed,  joints  3  and  4  subequal;  proci- 
dentia narrow,  protruding  nearly  twice  its  width,  strongly  keeled, 
rounded  at  apex;  hypopygiuui  very  obtusely  rounded  at  apex,  short; 
claws  with  minute  inner  tooth  remote  from  apex;  venation  normal; 
stigma  moderately  broad,  widest  at  center.  Color  black,  shining; 
apical  half  of  femora,  tibia*,  and  tarsi  reddish  ferruginous,  more  or  less 
infuscated,  particularly  extreme  tips  of  posterior  tibiae  and  their  tarsi; 
veins  dark  brown,  almost  black,  including  stigma  and  costa. 

One  male.     Oregon.     (Coll.  U.  S.  Nat.  Mus.) 
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29.  Pachynematus  occidentalis  new  species. 

Male. — Length  G  mm.;  rather  slender,  elongate;  head  slightly  narrow- 
ing back  of  compound  eyes;  clypeus  broadly  and  shallowly  eniarginate; 
antennae  short,  stout,  strongly  compressed;  crest  rounded,  unbroken; 
fovea  deep, oblong,  somewhat  constricted  medially;  procidentia  broad, 
rounded;  venation  normal,  except  that  the  third  cubital  cell  is  quite 
elongate,  the  sides  but  slightly  divaricating;  stigma  robust;  au tenure 
very  broad,  flattened,  and  not  much  longer  than  head  and  thorax. 
Color  black,  shining;  extreme  apex  of  clypeus,  labrum,  part  of  angles 
of  pronotum,  tegulae,  and  legs  light  reddish  brown;  coxa?,  except 
extreme  tips,  black;  tips  of  posterior  tarsi  brownish;  wings  slightly 
infuscated;  veins  and  stigma  dark  brown. 

Two  males.    Washington.    (Coll.  Am.  Ent.  Soc.) 

30.  Pachynematus  carolinenris  new  species. 

Male. — Length  5  mm.;  head  much  narrowed  back  of  compound  eyes; 
clypeus  broadly,  circularly  emarginate,  lobes  triangular;  ocellar  basin 
with  distinctly  defined  limiting  ridges;  frontal  crest  strong,  unbroken; 
fovea  oval,  shallow;  antennae  elongate,  tapering,  slightly  compressed 
basally;  procidentia  narrow,  produced,  truncate  at  apex;  third  cubital 
cell  very  short,  quadrate;  outer  cross  veins  of  discal  cells  of  hind  wings 
interstitial;  stigma  regularly  rounded  on  lower  margin.  Color  black; 
orbits,  face  beneath  antennae,  mouth  parts,  pronotum,  tegulae,  large 
spot  on  upper  half  of  mesepimera,  venter,  and  legs  yellowish  resinous; 
posterior  tarsi  slightly  infuscated;  wings  hyaline;  veins,  including 
stigma,  brown. 

Three  males.    North  Carolina. .  (Coll.  Am.  Ent.  Soc.) 

31.  Pachynematus  wrangeli  new  species. 

Male. — Length  6  mm.;  rather  slender;  head  distinctly  narrowed  back 
of  compound  eyes;  clypeus  rather  deeply  incised,  lobes  medium, 
rounded  at  apices;  vertex  shining;  walls  about  ocellar  basin  distinctly 
but  not  strongly  raised,  rouuded;  frontal  crest  slightly  broken;  anten- 
nal  fovea  very  distinct,  clearly  defined,  circular ;  antennae  long,  tapering, 
slightly  compressed  basally,  fourth  joint  distinctly  longer  than  third ; 
upper  discal  cell  of  hind  wings  very  slightly  exceeding  lower;  prociden- 
tia scarcely  projecting,  nearly  squarely  truncate  at  apex,  slightly  con- 
stricted basally;  hypopygium  distinctly  notched  at  tip;  inner  tooth  of 
claw  large,  remote  from  apex.  Color  black,  shining;  triangular  spot 
beneath  antennae,  lower  orbits,  mouth  parts,  angles  of  pronotum,  tegulae, 
coxae,  trochanters,  all  of  anterior  legs,  more  or  less  of  underside  of  pos- 
terior femora,  and  the  venter  yellowish  white,  more  or  less  infuscated, 
giving  a  grayish  aspect  to  the  lighter-colored  parts;  veins,  stigma,  and 
costa  to  base  dark  brown, 
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Three  males.  Fort  Wraugel,  Alaska.  Mr.  U.  F.  Wickbam,  collector. 
(Coll.  U.  S.  Nat,  Mus.) 

32.  Pachynematus  minutus  new  species. 

Male. — Length  5  rain. ;  slender,  head  not  much  narrowed  back  of  com- 
pound eyes;  clypeus  broadly  emarginate,  lobes  small,  triangular;  ocel- 
lar  basin  with  low  but  distinct  lateral  walls;  crest  low,  slighty  broken  ^ 
fovea  oval;  antenna?  rather  long,  slender,  slightly  compressed  basal ly, 
joiut  4  slightly  longer  than  3;  venation  normal;  stigma  very  narrow, 
acuminate;  claw  with  minute  inner  tooth  not  very  remote  from  tip. 
Color  black;  tips  of  clypeus,  labrum,  tegula?,  last  ventral  segment  of 
abdomen,  and  legs  for  the  most  part  reddish  yellow;  coxa?  and  banes  of 
femora  black;  wings  slightly  iufuscated;  veins  brown;  stigma  scarcely 
paler. 

Three  males.  Olympia,  Wash.,  May  5-l(>,  1804-95.  Trevor  Kiucaid, 
collector.    (Coll.  Cornell  Uuiv.) 

33.  Pachynematos  nevadensis  new  species. 

Male. — Length  G  mm.;  slender,  elongate;  head  somewhat  narrowed 
back  of  compound  eyes;  clypeus  shallowly,  broadly  emarginate,  lobes 
narrow,  rather  sharp  pointed;  ocellar  basin  distinctly  defined,  walls 
rounded;  antennal  fovea  oval,  not  very  distinctly  defined;  antenna* 
longer  than  head  aud  thorax,  strongly  compressed,  tapering,  joints  3 
to  5  subequal;  venation  normal;  stigma  moderately  robust,  widest  at 
center;  procidentia  small,  narrow,  protruding,  rounded  at  apex;  claws 
with  minute  inner  tooth  not  very  remote  from  apex.  Color  black, 
shining;  more  or  less  of  apex  of  clypeus,  labrum  and  mouth  parts, 
extreme  angles  of  pronotum,  tegular,  legs  except  coxa?,  venter,  and  more 
or  less  of  apex  of  dorsal  sclerites  reddish  ferruginous,  somewhat  iufus- 
cated, especially  on  bases  of  femora,  trochanters,  posterior  tibia?  and 
their  tarsi;  posterior  orbits  narrowly  and  obscurely  reddish;  veins  and 
stigma  dark  brown. 

Five  males.    Nevada.     (Coll.  Am.  Ent.  Soc.) 

XXV.  Genus  MICROKEMATUS  Konow. 

Micronematus  Kouow.     Deutsche  En  torn.  Zeitech.,  xxxiv,  1890;  p.  239. 

Body  small,  ovate;  clypeus  emargiuate  at  apex ;  claws  with  subapical  tooth ;  pen- 
tagonal area  obsolete;  antenna  short,  filiform;  costal  vein  greatly  dilated  at  apex, 
first  transverse  cubital  nerve  present;  eighth  (seventh  f)  dorsal  segment  of  male 
with  short  carina;  sheaths  of  female  simple. — Konow. 

This  genus  seems  to  be  of  doubtful  value  and  at  least  has  no  Amer- 
ican representatives.  The  only  one  of  the  European  species  which  I 
have  had  the  opportunity  of  examining,  Micronematus  pullwt  Forst., 
seems  to  beloug  to  my  new  genus  Gymnonychus. 
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XV.  Genus  LYGJE0HEMATU8  Konow. 

Lygaonematus  Konow.     Deutsche  Entomologische  Zeitschrilt,  1890,  11,  p.  238. 

Body  elongate-ovate;  clypeus  truncate  at  apex;  pentagonal  area  more  or  lew 
distinct;  claws  with  short,  subapical  tooth ;  last  dorsal  segment  of  the  male  carinato, 
carina  subproduced  at  apex ;  sheath  of  female  simple. — Konow. 

As  already  indicated  under  the  preceding  genus,  the  characters  given 
iu  the  descriptions  of  the  genera  Pachynematus  and  Isygwonematus  by 
Konow  are  insufficient  to  satisfactorily  separate  the  species.  For  this 
reason  most  of  the  American  species  have  been  referred  to  the  first- 
uamed  genus.  I  have,  however,  placed  two  species  in  the  genus  Lygce- 
onernatus  which  seem  most  typical  in  the  characters  supposedly  peculiar 
to  it.  One  of  them,  the  European  L.  erichsonii  Hartig,  is  also  so  referred 
by  Konow.  Almost  all  of  the  third  group  of  species  referred  to  Pachy- 
nematus  could  with  equal  propriety  be  placed  in  Lygmonematus.  If  it 
should  seem  later  advisable  to  separate  the  material  now  referred  to 
Pachynematu8  it  could  be  best  done,  at  least  so  far  as  the  American 
species  are  concerned,  on  the  basis  of  the  characters  indicated  in  the 
table  of  species  separating  groups  2  and  3,  rather  than  on  characters 
proposed  by  Konow.  The  two  species  referred  to  Lygwonematus  may 
be  roughly  separated,  as  follows: 

Abdomen  black 1.  Winnipeg  Norton. 

Abdomen,  with  four  basal  segments,  orange  yellow 2.  erichsonii  Hartig. 

1.  LygsBonematus  Winnipeg  Norton. 

1867.  NenuUus  Winnipeg  Norton.    Trans.  Am.  Ent.  Soc.,  I,  p.  198.    (Cat.,  etc.,  p.  60. ) 

Female. — Length  8  mm.;  very  robust;  clypeus  truncate;  lateral 
ridges  of  ocellar  basin  low,  indistinct,  frontal  crest  wanting;  fovea 
small,  shallow  (antennae  wanting) ;  venation  normal;  stigma  elougate, 
circular  on  lower  margin ;  sheath  broad,  rounded  at  apex ;  cerci  slender, 
tapering.  Color  black;  head  and  thorax  opaque;  abdomen  shining; 
clypeus  in  part,  labrum,  angles  of  pronotum,  tegulae,  apex  of  abdomen 
dorsaily  and  ventrally,  apices  of  coxae,  trochanters,  and  legs  for  the  most 
part  yellowish  ferruginous;  anterior  femora  brown  on  lower  margin, 
posterior  femora  with  the  brown  extending  over  the  sides,  especially 
apically;  extreme  apices  of  posterior  tibia*  and  tarsi  somewhat  infus- 
cated;  veins,  including  costa  nearly  to  base  and  stigma,  brown. 

One  female,  Cressou's  type;  a  much-damaged  specimen.     Hudson 
Bay  territory  (Lake  Winnipeg!).     (Coll.  Am.  Ent.  Soc.) 
The  males  referred  to  in  the  original  description  have  been  lost. 

2.  Lygaeonematus  erichsonii  Hartig. 

1837.'  Xematus  erichsonii  Hartig.     Fam.  Blatt.  Holzwesp.,  p.  187. 
1880.  Nematus  noiabilis  Cresson.     Trans.  Am.  Ent.  Soc,  vm,  p.  7. 

•Later  European  references  are  omitted. 
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1881.  Xematus  ericksonii  Hagen.     Can.  Eiit.,  xm,  p.  37. 

1883.  Xematus  ericksonii  Packard.     Kept.  U.  S.  Ent.,  pp.  138-146. 

1883.  Xematus  ericlwonii  Packard.     Bull.  3,  Div.  Ent.,  U.  S.  Dept.  Agr.,  pp.  29,  30. 

1883.  Xematus  ericksonii  Fylea.    Can.  Ent.,  xy,  p.  205. 

1884.  Xematus  ericksonii  Fletcher.     Can.  Ent:,  xvi,  pp.  215,  216. 
1884.  Xematus  ericksonii  Packard.     Am.  Nat.,  xvm,  pp.  293-296. 

1884.  Xematus  ericksonii  Packard.     Kept.  U.  S.  Dept.  Agric,  p.  377. 

1885.  Xematus  ericksonii  Provancher.     Add.  Faun.  Can.  Hym.,  p.  5. 
1885.  Xematus  ericksonii  Provancher.    Nat.  Can.,  xv,  pp.  38,  45-50. 

1885.  Xematus  ericksonii  Fletcher.     Kept.  Dept.  Agric,  Ottawa,  Can.,  p.  28. 

1886.  Xematus  ericksonii  Harrington.    Can.  Ent.,  xvm,  p.  39. 

1886.  Xematus  ericksonii  Provancher.     Nat.  Can.,  xvi,  p.  32. 

1887.  Xematus  ericksonii  Fletcher.     Kept.  Dept.  Agric.,  Ottawa,  Can.,  p.  35. 

1888.  Xematus  ericksonii  Lintner.     Fifth  Kept.  Ins.  N.  Y.,  pp.  164-173. 

1889.  Xematus  ericksonii  Fletcher.     Can.  Ent.,.xxi,  p.  152. 

1890.  Xematus  ericksonii  Packard.     Fifth  Kept.  U.  S.  Ent.  Comm.,  p.  879. 
1890.  Lygojonematus  ericksonii  Konow.     Deutoch.  En  torn.  Zeit.,  xxxiv,  p.  247. 

Female. — Length  11  mm.;  exp.  al.  22  mm.;  large,  moderately  robust;, 
head  and  thorax  finely  punctured,  entire  body  shining;  clypeus 
scarcely  emargiuate,  almost  truncate;  frontal  aud  lateral  ridges  of 
ocellar  basin  rounded,  indistinct;  vertex  nearly  smooth;  antennal  fovea 
long,  shallow,  deepest  at  apex;  antennae  about  as  long  as  head  aud 
thorax,  rather  robust,  tapering,  joints  3  and  4  subequal;  sheath  broad, 
rounded,  truncate  at  tip;  cerci  flattened,  somewhat  tapering;  inter- 
costal cross  vein  hyaline,  indistinct,  but  anterior  to  basal  and  uearly  at 
right  augles  to  costa;  first  transverse  cubital  indistinct  or  wauting; 
stigma  moderately  broad,  not  acuminate;  claw  with  minute  inner  tooth 
near  apex.  Color  black;  tip  of  clypeus,  palpi,  basal  two-thirds  of 
tibiae,  apices  of  trochanters,  and  extreme  angles  of  pronotum  whitish; 
femora,  tips  of  anterior  tibiae  and  their  tarsi,  first  four  segments  of 
abdomen  above  and  beneath  except  base  of  first  segment,  orange 
rufous;  extreme  tips  of  middle  femora  above  and  hind  femora  a  little 
more  broadly,  tips  of  hind  tibiae  and  their  tarsi,  black;  lower  surface 
of  antennas  rufous;  veins  black,  except  costa,  which  is  fulvous,  and 
anal  vein,  which  is  whitish;  wiugs  somewhat  infuscated;  dusky  spot  in 
second  cubital  cell  large,  prominent. 

Male. — Length  S.5  to  9  mm.;  slender,  elongate,  abdomen  not  wider 
than  thorax;  in  general,  structurally  as  in  female;  procidentia  strongly 
keeled,  somewhat  constricted  basally,  short,  not  projecting  beyond  the 
seventh  dorsal  segment;  last  ventral  segment  slightly  emarginate  at 
apex.  Color  black ;  antennae,  three  basal  segments  of  the  abdomen  dor- 
sally  except  more  or  less  of  base  of  first  segment,  base  of  the  fourth 
segment,  all  of  venter  of  abdomen,  and  the  legs  except  bases  of  coxa's 
reddish  yellow;  tips  of  the  hind  tibiae  and  the  hind  tarsi  brownish; 
face  below  antennae,  more  or  less  of  lower  orbits,  pronotum,  and  tegulie 
whitish;  wiugs  as  in  female, 

Male  described  from  one  and  female  from  many  reared  specimens 
from  Canada,    (Coll  U.  S.  Nat.  Mus.)    Qtjier  femaleg  ex^mine^l  repre* 
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sent    Labrador  and    Massachusetts — the  latter  Cress'm's   types    of 
notabilk.    (Coll.  Am.  Eut.  Soc.) 


XVI.  Genus  PBISTIPHORA  LatreiUe. 

PriBtipkora  LatreiUe,  Fam.  Nat.  du  Regno  Animal,  Paris,  1825. 
Prtitiphora  Konow,  Deutsche  Ent.  Zeits.,  xxxiv,  1890,  p.  238. 

Body  short,  ovate ;  clypeus  truncate  at  apex;  pentagonal  area  obsolete;  claws 
either  with  subapical  tooth  or  bifid;  first  transverse  cubital  of  anterior  wings  often 
wanting  or  hyaline;  eighth  (seventh  t)  dorsal  segment  of  the  male  carina  to,  carina 
uot  prominent  at  apex;  sheath  of  female  with  rather  dense  scopa  at  tip. — Konow. 

The  species  of  this  genus  form  a  fairly  well  defined  group,  but  are 
often  referable  rather  from  the  sum  of  the  characters  than  from  any 
particular  feature.  The  absence  of  the  first  cubital  nerve  is  by  no  means 
constant,  even  in  the  same  species,  although  usually  a  good  generic 
character  and  to  be  relied  upon.  The  claws  are  sometimes  very  evenly 
notched  at  the  tips,  but  not  deeply  so.  When  this  Is  the  case,  however, 
the  smooth  vertex,  which  is  a  very  constant  characteristic  of  the  genus, 
taken  in  connection  with  the  other  characters,  will  usually  determine 
the  true  affinities.  Very  little  is  known  by  actual  reariugs  of  the  habits 
of  the  species,  but  in  this  particular  they  probably  present  no  striking 
peculiarities.  A  number  of  them  feed  on  willow  and  P.  idiota  Norton  is 
aii  important  enemy  of  the  cranberry. 

TABLE   OF   SPECIES. 

Females 

I.  Head,  thorax  and  abdomen  black. 

Wings  strongly  infuscated 1.  nigra  n.sp. 

Wings  uot  or  very  slightly  infuscated. 
Tegulw  black. 

Head  small,  narrow,  not  much  more  than  one-half  width  of  thorax. 
Posterior  tibho  and  tarsi  uuicolorous,  pale..  2.  labradoris  Norton. 
Posterior  tibia;  pale,  tips  black ;  tarsi  black . .   3.  aycophanta  Walsh. 
Head  broad,  much  more  than  one-half  width  of  thorax. 

Posterior  tibite  strongly  infuscated,  nearly  black.  4.  lata  C reason. 
Posterior  tibia?  pale  except  tips,  which  with  tarsi  are  brown. 

5.  siskiyouens'w  u.  sp. 
TeguljB  pale. 

Labrum  black;  extreme  tips  only  of  hind  tibia?  black. 

Stigma  brown 6.  murtfeldtiw  n.  sp. 

Stigma  luteous,  pale  at  base 7.  relativa  Nortou. 

l,abrum,  together  with  tip  of  clypeus,  pale ;  apical  half  of  hind  tibim 
black  8.  banksi  n.  sp. 

II.  Head  black ;  thorax  and  abdomen,  or  abdomen  only,  distinctly  marked  or  banded 
with  yellow. 

1.  Pronotum  black  or  only  the  extreme  angle  yellow;  abdomen,  with  segments 
2  to  5,  yellow,  sometimes  interrupted  centrally  above 9.  idiota  Norton. 

2.  Pronotum,  with  outer  one-half,  yellow;  femora  yeUow;  segments  1  to  4 
reddish  yellow,  infuscated 10.  dyari  n.  sp. 

13449— No,  3 8 
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3.  Pronotum  as  above;  femora  brown  at  tips  or  bases;  segments  1  to  6  yellow. 

Stigma  three  times  as  long  as  wide;  costa  not  or  scarcely  paler  than 

stigma 11.  jocularui  Cresson. 

Stigma  twice  as  long  as  wide;  costa  much  paler  than  stigma. 

12.  hoodi  n.  sp. 

4.  Pronotum  yellow ;  thorax  otherwise  black;  abdomen  black,  except  lateral 
third  of  segments  after  the  first  and  venter 13.  koebelei  u.  sp. 

5.  Pronotum  yellow;  thorax  and  abdomen  reddish  yellow,  marked  with  black. 

14.  bitrittala  Norton. 
Males. 

Femora  altogether  black,  or  at  least  hind  pair. 
Pronotum  and  tegulte  black. 

Posterior  tibia;  pale,  strongly  iufuscated  at  tips 5.  tiskiyouensis  n.  sp. 

Posterior  tibia)  strongly  iufuscated,  nearly  black 4.  lata  Cresson. 

Pronotum  black;  tegulw  pale;  apical  half  of  hind  tibia'  black  .  8.  banksi  n.  sp. 
Femora  black  basally,  paling  apically ;  pronotum  and  clypeus  black ;  labium  iufus- 
cated    9.  idiota  Norton. 

Femora  pale,  except  sometimes  tips  of  posterior  pair. 

Abdomen,  with  basal  segments,  yellow 11.  jocularis  C reason. 

Abdomen  altogether  black  dorsally. 

Venter  pale 15.  carolincnsis  n.  sp. 

Venter  black. 

Pronotum  and  legs  orange  yellow 16.  luleola  Norton. 

Pronotum  and  legs  reddish  yellow;  genitalia  strongly  iufuscated. 

17.  occidentals  n.  sp. 
Pronotum  black,  except  extreme  angles;  logs  and  genitalia  yellow. 

18.  coloradensis  n.  sp. 

INDEX   TO   SPECIES   OF   PRlSTIMlOKA. 

banksi  n.  sp.  <J  $ 8  1  labradoris  Norton  9 2 

bivittata  Norton  9 14  ,  lata  Cresson  <?  9 4 

carolinensis  n.  sp.  $ 15  .  lutcola  Norton  <J 16 

coloradeusis  n.  sp.  £ 18  I  murtfeldtia)  n.  sp.  9 6 

dyarin.sp.  9  10     nigra  n.  sp.  9 1 

hoodi  n.  sp.  9  12  |  occidentalis  n.  sp.  £ 17 

idiota  Norton  £    9 9     relativa  Norton  9 7 

identidem  Norton = idiota.                             I  siskiyouensis  n.  sp.  £    9 5 

jocularis  Cresson  £   9 11     syoophanta  Walsh  9 3 

koebelei  n.  sp.  9 13  !  tibialis  Norton — syeophanta. 

1.  Prifltiphora  nigra  new  species. 

Female. — Length  5.5  mm.;  surface  somewbat  shining,  head  rather 
densely  and  finely  granulate;  clypeus  scarcely  emargiuate,  almost 
truncate;  elevations,  frontal  and  ocellar,  almost  obsolete;  auteuna) 
fovea  broad,  circular,  shallow;  intercostal  cross  vein  about  its  own 
length  anterior  to  basal  and  strongly  inclined;  first  transverse  cubital 
wanting,  venation  otherwise  normal;  stigma  not  greatly  broadened  at 
base;  apex  of  costa  considerably  enlarged ;  scopaof  sheath  rather  long 
and  dense;  cerci  short  tapering;  inner  tooth  of  claw  short,  obtuse. 
Color  black;  tibiae,  except  apices  of  posterior  pair  and  bases  of  tarsi, 
lighter,  inclined  to  whitish;  wings  strongly  iufuscated;  veins,  includ- 
ing stigma  and  costa,  dark  browu. 

Que  female.    Easton,  Wash.    (Coll.  U.  S.  Nat.  Mus.) 
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2.  Pristiphora  lajbradoris  Norton. 

1867.  Nematus  labradoris  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  196.     (Cat.,  etc., 

p.  58.) 
1878.  Nematus  labradoris  Provaucher.     Nat.  Can.,  x,  p.  53. 
1883.  Nematus  labradoris  Provaucher.     Faun.  Ent.  Can.  Hym.,  p.  185. 

Female. — Length  5  mm.;  short,  robust;  head  aud  thorax  densely 
granulate-punctate,  with  minute  hoary  pubescence;  abdomen  smooth, 
shining;  head  narrow,  not  more  than  half  as  wide  as  thorax,  strongly 
trilobed  when  viewed  from  above;  clypeus  broadly  but  very  shallowly 
einarginate,  almost  truncate;  frontal  crest  aud  sides  of  ocellar  basin 
indistinct,  almost  wantiug;  fovea  indistinct;  antenna)  short,  slender, 
scarcely  tapering,  third  to  fifth  joints  subequal;  intercostal  cross 
vein  nearly  twice  its  length  anterior  to  basal  vein,  inclined;  third 
cubital  cell  not  much  more  than  twice  as  long  as  wide  at  base,  venation 
otherwise  normal;  stigma  tapering  regularly  to  somewhat  acuminate 
apex  from  rather  broadly  ovate  base;  sheath  tapering  on  both  edges 
to  rounded  extremity,  and  with  very  distinct  and  heavy  scopa;  cerci 
strongly  tapering;  inner  tooth  of  claw  minute.  Color  black;  margin 
of  labruin,  bases  of  mandibles  and  palpi,  tibiae  and  tarsi,  apical  half  of 
anterior  pair  and  extreme  tips  of  two  posterior  pairs  of  femora,  fulvous, 
more  or  less  iufuscated;  veins  light  yellowish  brown,  including  stigma 
and  costa;  wings  hyaline,  or  but  slightly  iufuscated. 

One  female,  Norton's  type  ( ?).    Labrador.     (Coll.  Am.  Ent.  Soc.) 

3.  Pristiphora  sycophanta  Walsh. 

1866.  Pristiphora  sycophanta  Walsh.     Proc.  Ent.  Soc.  Phil.,  vi,  p.  263. 

1867.  Pristiphora  sycophanta  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  76.     (Cat.,  etc., 

p.  46). 
1867.  Pristiphora  tibialis  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  76.    (Cat.,  etc,  p.  46). 
1878.  Pristiphora  tibialis  Provaucher.    Nat.  Can.,  x,  p.  50. 

1881.  Pristiphora  sycophanta  Packard.    Bull.  7,  U.  S.  Ent.  Conim.,  p.  141. 

1882.  Nematus  sycophanta  Kirby.    List  Hym.  Brit.  Mus.,  I,  p.  140. 

1882.  Nematus  trivialis  Kirby.    List  Hym.  Brit.  Mus.,  I,  p.  140. 

1883.  Pristiphora  tibialis  Provaucher.    Faun.  Ent.  Can.  Hym.,  p.  182. 
1886.  Pristiphora  sycophanta  Provaucher.     Add.  Fauu.  Citn.  Hym.,  p.  22. 
1890.  Pristiphora  sycophanta  Packard.     Fifth  Kept.  U.  S.  Ent.  Comm.,  p.  598. 

1894.  Nematus  tibialis  Dalla  Torre.    Cat.  Hym.,  i,  p.  266. 

1895.  Pristiphora  sycophanta  Marlatt.     Proc  Ent.  Soc,  Wash.,  in,  p.  267. 
1895.  Pristiphora  tibialis  Dyar.     Trans.  Am.  Ent.  Soc,  xxii,  p.  301  (larva). 

Female. — Length  5  mm.;  moderately  robust;  head  small,  narrow, 
not  much  more  than  half  the  width  of  thorax;  clypeus  nearly  truncate; 
vertex  smooth,  ridges  rounded,  subobsolete;  fovea  very  minute,  circu- 
lar; antenna*  sleuder,  slightly  tapering,  third  joint  much  longer  than 
fourth;  claw  with  very  minute  inner  tooth;  venation  normal,  except 
that  the  second  cubital  is  wanting.  Color  black,  shining,  including 
month  parts  and  tegulie;  auterior  aud  middle  tibia*  and  tarsi  yellowish; 
posterior  tibia*,  except  apical  third,  whitish;  wings  nearly  hyaline; 
veins  and  stigma  brown. 
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One  female.  Nevada.  (Coll.  U.  S.  Nat.  Mus.)  A  specimen  from 
Ithaca,  N.  Y.,  has  also  been  referred,  doubtfully,  to  this  species. 

Mr.  EL  G.  Dyar  reared  this  insect  from  green  larvae  found  on  white 
birch  (Betula  papyri/era)  at  Keene  Valley,  N.  Y.,  and  also  on  willow 
and  yellow  birch  at  Jefferson,  N.  Y. 

4.  Prifltiphora  lata  Cresson. 

1880.  Xematus  latus  Cresson.     TraD«.  Am.  Ent.  Soc.,  vm.  p.  4. 

Female. — Length  5.5  mm. ;  short,  very  robust;  head  nearly  as  wide  as 
thorax,  not  noticeably  trilobed,  finely  granulate ;  body  generally  clothed 
with  fine  hoary  pile;  clypeus  truncate;  frontal  crest  and  sides  of  ocellar 
basin  entirely  wanting;  antennal  fovea  very  minute,  shallow,  circular; 
antennae  short,  uot  longer  than  head  and  thorax,  somewhat  compressed, 
tapering,  third  and  fourth  joints  subequal ;  intercostal  cross  nerve  nearly 
interstitial  with  basal,  inclined;  third  cubital  cell  not  more  than  twice 
as  long  as  wide  at  base;  venation  otherwise  normal;  sheath  not  very 
robust,  tapering  on  both  edges,  with  distinct  scopa;  cerci  minute,  not 
tapering ;  inner  tooth  of  claw  very  minute.  Color  black ;  head  and  tho- 
rax opaque,  abdomen  shining;  clypeus,  apical  two-thirds  of  first  pair  of 
femora  and  their  tibise,  and  tarsi  fulvous,  inclined  to  fuscous;  posterior 
tibiae  and  tarsi  fuscous ;  wings  hyaline;  veins  dark  brown ;  extreme  angle 
of  pronotum  fulvous. 

Male. — Characters  in  general  as  in  the  female.  Color  the  same,  except 
that  the  female  sometimes  has  the  extreme  tip  of  the  pronotum  yellow; 
antennas  robust,  short,  strongly  compressed;  first  cubital  cross  vein 
hyaliue.  Easily  distinguished  from  all  other  males  of  the  genus  by  the 
black  pronotum  and  tegulae,  and  black  or  strongly  infuscated  hind 
tibiae. 

Two  females  and  one  male.  Nevada.  (Colls.  Am.  Ent.  Soc.  and  U.  S. 
Nat.  Mus.) 

This  si>ecies  is  very  closely  allied  to  labradoris,  but  differs  particularly 
in  the  much  wider  head  relative  to  the  thorax,  and  also  in  minor  details. 

5.  Prifltiphora  siskiyouensiB  new  species. 

Female. — Length  5  mm.;  rather  robust;  head  large,  nearly  as  wide 
as  thorax;  vertex  smooth,  shining,  with  no  indications  of  ridges;  clyp- 
eus nearly  truncate;  antennal  fovea  wanting,  or  nearly  so;  antenine 
slender,  slightly  tapering,  third  joint  much  longer  than  fourth;  claw 
with  minute  inner  tooth ;  venation  normal,  except  that  second  cubital 
is  wanting.  Color  black,  shining,  including  mouth  parts  and  teguhe; 
anterior  tibke  and  tarsi  pallid,  the  tarsi  slightly  infuscated;  posterior 
tibiae  white,  except  tips,  which,  with  posterior  tarsi,  are  brownish, 
almost  black;  wings  hyaline;  veins  and  stigma  brown. 

Male. — Agrees  with  female  in  colorational  characters;  antennae 
stouter  and  somewhat  compressed,  distinctly  tapering;  easily  distin- 
guished by  the  black  pronotum  and  teguhe  from  other  species,  except 
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the  closely  allied  Ma,  from  which  it  may  be  separated  by  the  characters 
of  the  hind  tibia?. 

Two  males  and  one  female.  Siskiyou  County, Cal.  April.  Mr.  Albert 
Koebele,  collector.    (Coll.  U.  8.  Nat.  Mus.) 

This  species  is  closely  related  in  general  appearance  to  sycophanta 
Walsh,  but  differs  distinctly  in  shape  and  size  of  head  relative  to 
thorax. 

n.  Pristdphora  nrartfeldtis  new  species. 

Female. — Length  G  mm.;  not  very  robust,  shining;  head  and  thorax 
very  finely  punctured;  clypeus  truncate;  an tennal  fovea  shallow,  indis- 
tinct, merging  into  the  smooth  ocellar  region;  antennae  moderately 
stout,  joint  3  longest;  intercostal  vein  more  than  its  length  anterior  to 
basal;  third  cubital  cell  not  more  than  twice  as  long  as  wide  at  base; 
inner  tooth  of  claw  obtuse,  rather  large.  Color  black;  teguhe,  tro- 
chanters, tips  of  anterior  femora,  all  tibire  except  tips  of  posterior  pair, 
anterior  pairs  of  tarsi  and  bases  of  posterior  pair,  fulvous. 

One  female,  reared  by  Miss  Mary  Murtfeldt,  at  Kirkwood,  Mo.,  from 
a  smooth,  greenish  slug  with  black  head,  found  feeding  on  black 
willow.    Adult  issued  April  10, 1887.     (Coll.  IT.  S.  Nat.  Mus.) 

7.  Pristiphora  relativa  Norton. 

1867.  Pi-istiphora  relativus  Norton.     Trans.  Am.  Ent.  Soc,  i,  p.  77.     (Cat.  etc.,, 

p.  47.) 
1882.  Nematus  relatirus  Kirby.    List  Hym.  Brit.  Mus.,  i,  p.  140. 
Female.— length  0.18,  br.  wings  0.38  inch.     Color  shining  black.     Antennm  as  in 
P.  tibialis.    Head  coriaceous,  without  sensible  depressions  about  the  ocelli;  edge  of 
nasus  incurved.    Tegular  and  legs  whitish;  coxa*  and  a  wide  band  on  the  femora 
black;  tips  of  posterior  tibia?  and  their  tarsi,  except  basal  joint,  fuscous.    Wings 
hyaline,  stigma  and  costa  lnteous,  the  latter  pale  at  base;  second  submarginal  cell 
contracted  at  junction  with  third  cell. 
Great  Slave  Lake,  H.  B.  T.    R.  Kennicott,  collector. 
This  is  not  as  stout  as  the  preceding  species  (tibialis),  but  resembles  it  much. 

I  have  not  examined  the  type  of  tbis  species,  and  merely  reproduce 
the  original  description. 

8.  Pristiphora  banked  new  species. 

Female. — Length  5  mm.;  rather  robust;  head  nearly  as  wide  as 
thorax;  clypens  rounded  in  front,  not  at  all  emarginate;  vertex  without 
ridges  around  ocellar  basin,  deeply  and  coarsely  punctured;  antenna' 
tapering,  third  joint  longest;  claws  with  minute  inner  tooth;  venation 
normal,  except  that  second  recurrent  is  wanting.  Color  black,  shining; 
apex  of  clypeus,  labrum,  tegulae,  apices  of  coxre,  trochanters,  and  tibia* 
for  the  most  part  pallid;  anterior  tarsi  slightly  iufuscated;  apical  half 
of  posterior  tibiae  and  the  posterior  tarsi  black. 

Male. — Agrees  for  the  most  part  in  structural  and  colorational  char* 
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acters  with  the  female.    Antenna*  are  stouter  and  somewhat  compressed. 
Differs  from  the  female  in  that  the  pronotuni  is  entirely  black. 

One  male  and  one  female.  Sea  Cliff',  Long  Island,  and  Ithaca,  N.  Y. 
Mr.  Nathan  Banks,  collector.    (Coll.  U.  S.  Nat.  Mas.) 

9.  Pristiphora  idiota  Norton. 

1867.  Pristiphora  idiota  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  77. 
1867.  Pristiphora  identidem  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  77.    (Cat.,  etc., 
p.  47.) 

1869.  Pristiphora  identidem  Glover.    Rept.  U.  S.  Dept.  Agr.,  p.  207. 

1870.  Pristiphora  identidem  Packard.    Guide  to  Study  of  Insects,  p.  217. 
1872.  Pristiphora  identidem  Norton.    Trans.  Am.  Ent.  Soc,  I v,  p.  78. 

1877.  Pristiphora  identidem  Glover.    Rept.  U.  S.  Dept.  Agric,  p.  92. 

1878.  Pristiphora  idiota  Provancber.    Nat.  Can.,  x,  p.  50. 

1881.  Pristiphora  identidem  Thomas.    10th  Rept.  State  Ent.  111.,  1880,  p.  69. 

1882.  Nematus  idiotus  Kirby.    List  Hym.  Brit.  Mus.,  I,  p.  140. 

1883.  Pristiphora  idiota  Provancher.     Faun.  Ent.  Can.  Hym.,  p.  182. 
1883.  Pristiphora  identidem  Sannders.     Ins.  Inj.  to  Fruits,  p.  373. 

Female. — Length  5  mm.;  moderately  robust;  head  with  coarse,  deep 
puncturing;  ridges  on  cither  side  of  anterior  ocellus  rounded,  nearly 
obsolete;  clypeus  nearly  truncate;  an  tenure  slender,  third  joint  very 
much  longer  than  fourth,  fourth  and  fifth  subequal;  sheath  rather 
slender,  rounded  at  tip,  with  dense  bordering  fringe  of  hairs;  claws  with 
minute  inner  tooth ;  venation  normal,  except  that  the  first  cubital  cross 
vein  is  wanting.  Color  black,  shining;  clypeus  and  palpi,  tegulae,  and 
central  area  of  abdomen,  latter  more  or  less  interrupted  dorsally,  yellow ; 
legs  yellow:  femora  usually  brown  basally  and  apically,  especially  on 
upper  and  lower  margins,  or  brown  with  sides  reddish  yellow;  tips  of 
posterior  tibiae  and  tarsi  brown;  wings  hyaline;  veins  brown. 

Male. — Agrees  with  female  in  structural  and  colorational  characters, 
except  that  the  abdomen  is  entirely  black.  Antennae  are  considerably 
stouter  than  those  of  the  female,  cylindrical,  not  at  all  compressed. 

Many  specimens  of  both  sexes.  New  Hampshire.  (Colls.  Am.  Ent. 
Soc.  and  U.  S.  Nat.  Mus.) 

10.  Pristiphora  dyari  new  species. 

Female. — Length  5.5  mm.;  very  robust;  head  with  coarse,  dense 
puncturing;  frontal  ridge  slightly  elevated;  fovea  shallow;  clypeus 
nearly  squarely  truncate;  antenna?  tapering,  third  joint  longest; 
sheath  not  very  broad,  rounded  at  apex,  with  dense  bordering  hairs; 
claws  minutely  cleft,  sharp,  inner  tooth  near  apex;  venation  normal, 
except  that  first  cubital  is  wanting.  Color  black,  shining;  clypeus, 
outer  half  of  pronotum,  tegulae,  segments  1  to  4  of  abdomen,  and  legs 
reddish  yellow;  apical  third  of  posterior  tibiae  and  their  tarsi  black; 
wings  hyaline;  veins  dark  brown. 

One  female.    Keene  Valley,  N.  Y.,  June  21, 1894.    (Coll.  Dyar.) 
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11.  Pristiphora  jocnlaris  Cresson. 

1880.  Pristiphora  jocularia  Cresson.    Trans.  Am.  Ent.  Soc,  viii,  p.  3. 
1882.  Nematu*  jocularis  Kirby.    List  Hym.  Brit.  Mus.,  I,  p.  141. 

Female. — Length  7  mm.;  robust;  head  coarsely  punctured;  vertex 
with  ridges  about  anterior  ocellus  present,  but  rounded  and  indistinct; 
antennai  fovea  circular,  shallow;  clypeus  squarely  truncate,  and  with 
labrum  clothed  with  rather  dense  and  long,  whitish  hairs;  sheath 
stout,  with  rather  dense  bairs ;  first  cubital  wanting ;  stigma  three  timeg 
as  long  as  wide;  claw  tooth  small  and  near  apex,  approaching  bifid. 
Color  black,  shining,  subsericeous;  labrum  and  tip  of  clypeus  pallid; 
outer  half  of  angles  of  pronotum,  tegulre,  abdomen  except  two  apical 
segments,  and  legs  for  most  part  yellow;  extreme  bases  of  cox®  black; 
tips  of  posterior  femora,  tips  of  posterior  tibise  and  their  tarsi,  brownish 
black;  wings  nearly  hyaline;  veins,  including  stigma  and  costa,  dark 
brown. 

Male. — Length  5  mm.;  structurally  as  in  female,  except  that  the 
ridges  of  vertex  are  practically  obsolete;  fovea  very  shallow,  almost 
wanting;  antennae  compressed,  tapering;  procidentia  short,  keeled, 
constricted  basally.  Color  as  in  female,  except  that  the  abdomen  is 
black  above,  banded  with  yellow  on  second  and  third  segments;  poste- 
rior femora  brown  only  at  extreme  tips  above. 

Cresson's  type  specimens,  one  male  and  one  female.  Morrison,  col- 
lector.   Nevada.    (Coll.  Am.  Ent.  Soc.) 

12.  Pristiphora  hoodi  new  species. 

Female. — Length  7  mm.;  robust;  head  coarsely  punctured;  vertex, 
with  ridges  about  anterior  ocellus,  rounded,  subobsolete;  antennai 
fovea  circular,  distinctly  excavated  anteriorly;  clypeus  squarely  trim- 
cate;  sheath  broad,  thickly  clothed  with  hairs  toward  apex;  claws 
with  minute  inner  tooth  near  apex;  first  cubital  wanting;  stigma  about 
twice  as  long  as  wide.  Color  black,  shining,  subsericeous;  tip  of  clypeus 
and  labrum  whitish ;  outer  half  of  angles  of  pronotum,  teguhe,  abdo- 
men except  three  terminal  segments,  and  legs  for  the  most  part 
reddish  yellow;  outer  half  of" posterior  femora  brown,  anterior  femora 
slightly  infuscated  basally;  tips  of  posterior  tibiae  and  their  tarsi  infus- 
cated;  basal  half  of  coxse  black;  basal  plates  tinged  with  rufous; 
wings  hyaline;  veins  brown,  costa  somewhat  paler;  first  cubital  cross 
vein  hyaline. 

One  female.    Mount  Hood,  Oreg.    (Coll.  Am.  Ent.  Soc.) 
This  species  comes  very  close  to  Cressou's  jocnlaris,  but  differs,  per- 
haps, sufficiently  to  warrant  a  new  species. 

13.  Pristiphora  koebelei  new  species. 

Female. — Length  0  mm.;  robust;  head  coarsely  and  rugosely  rough- 
ened with  little  tubercles;  lateral  ridges  about  anterior  ocellus  obsolete; 
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frontal  crest  moderately  developed,  obtuse;  fovea  shallow,  clypens 
truncate;  antenna  moderately  stout,  scarcely  tapering  until  near  tip, 
third  joint  not,  or  scarcely,  longer  than  fourth;  venation  normal,  except 
that  the  first  cubital  is  hyaline ;  sheath  with  dense  fringe  of  hairs ;  claws, 
with  rather  large  inner  tooth,  approaching  bifid.  Color  black,  shining; 
apex  of  clypeus,  labrum,  pronotum,  tegula?,  abdomen,  and  legs  for 
the  most  part  reddish  yellow;  basal  segment  of  abdomen,  narrow  line 
down  center  of  dorsum  of  following  segments,  more  or  less  interrupted 
at  sutures,  black;  posterior  tarsi  and  extreme  tips  of  posterior  tibia*, 
black;  bases  of  all  coxa*  black;  band  on  mesonotum,  just  above 
scutellum,  rufous;  wings  hyaline,  or  nearly  so;  veins  and  stigma  dark 
brown ;  spot  in  second  cubital  cell  large  and  prominent. 

Four  females.     Washington.     (Colls.  U.  S.  Nat.  Mus.  and  Am.  Ent. 

Soc.) 

14.  Pristiphora  bivittata  Norton. 

1861.  Nematus  hivittatus  Norton.    Proc.  Boston  Soc.  Nat.  Hist.,  vm.t  p.  158. 

1867.  Nematus  Irivittatus  Norton.     Trans.  Am.  Ent.  Soc,  I,  p.  219.    (Cat.,  etc.,  p.  81.) 

1878.  Nematus  hivittatus  Provaucher.     Nat.  Can.,  x,  p.  ;%6. 

1883.  Nematus  hivittatus  Provancber.     Faun.  Ent.  Can.  Hym.,  p.  188. 

Female. — Length  G.5  mm.;  robust,  shining;  head  densely  and  finely 
tuberculate-granulate,  opaque,  clothed  with  sericeous  hairs;  clypens 
nearly  squarely  truncate;  ocellar  and  frontal  ridges  almost  wanting; 
antennal  fovea  shallow,  tapering  anteriorly,  indistinct;  antennae  very 
robust,  last  four  joints  tapering  somewhat  suddenly,  third  to  fifth  joints 
subequal,  more  robust;  sheath  not  very  broad,  obtusely  pointed,  scopa 
not  very  loug  but  dense;  cerci  short,  tapering;  claws  with  rather  long 
inner  tooth;  intercostal  anterior  to  basal  and  almost  at  right  angles 
with  costa;  wings  otherwise  normal;  first  transverse  cubital  wanting; 
stigma  ovate  at  base,  tapering  regularly  to  apex.  Color  in  general 
reddish  orange;  clypeus,  labrum,  bases  of  mandibles,  inclined  to  pallid ; 
head  above  clypeus  and  antenna4,  stripe  on  lateral  lobes  of  mesonotum 
and  sometimes  on  anterior  lobe,  scutellum,  metanotum,  lateral  dorsal 
angle  of  first  segment,  narrow  stripe  along  center  of  dorsum,  termi- 
nating on  next  to  last  segment,  lower  third  of  mesepimera,  and  sheath 
black  or  dark  brown;  tips  of  hind  tibia1  and  the  hind  tarsi  strongly 
infnscated;  veins,  including  stigma  and  costa  nearly  to  base,  dark 
brown;  first  transverse  cubital  hyaline,  indistinct. 

Four  females.  Canada,  Massachusetts,  and  Illinois.  (Coll.  Am.  Ent. 
Soc.) 

15.  Pristiphora  carolinensis  new  species. 

Male. — Length  5  mm.;  rather  slender;  vertex  without  prominent 
ridges  about  anterior  ocellus,  somewhat  roughened,  with  minute  tuber- 
cles; frontal  crest  obsolete,  fovea  very  shallow  or  nearly  wanting; 
clypeus  nearly  truncate  or  very  broadly  and  shallowly  emarginate; 
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antenna?  slender,  elongate,  joints  slightly  enlarged  at  tips;  second 
cubital  hyaline;  outer  veins  of  discal  cells  of  hind  wings  interstitial; 
procidentia  broad,  strongly  keeled;  claws  with  minute  inner  tooth 
remote  from  apex.  Color  black,  shining;  clypeus,  mouth  parts,  pro- 
notnm,  teguhe,  legs,  central  area  of  abdomen  ventrally,  pale  yellowish; 
apical  half  of  posterior  tibiae  and  their  tarsi  brownish  black;  wings 
hyaline;  veins  light  brown. 

Three  males,  two  without  locality  labels  and  one  collected  in  North 
Carolina.    (Coll.  Am.  Ent.  Soc.) 

1C.  Priatiphora  luteola  Norton. 

1867.  Nematus  luteolus  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  200.     (Cat.,  etc.,  p.  62.) 

1878.  Nematus  luteolus  Provancher.    Nat.  Can.,  x,  p.  55. 

1883.  Nematus  luteolus  Provancher.     Faun.  Ent.  Can.  Hyiu.,  p.  185. 

1893.  Nematus  luteolus  McGillivray.     Can.  Ent.,  xxv,  p.  238. 

Male. — Length  6  mm.;  rather  slender,  elongate,  shining;  head  and 
thorax  strongly  punctured;  clypeus  squarely  truncate;  ocellar  and 
frontal  ridges  subobsolete;  antennal  fovea  very  shallow,  broad;  an- 
tenna? very  robust,  flattened,  tapering,  longer  than  head  and  thorax, 
joints  3  to  5  subequal;  venation  normal,  except  that  intercostal  vein 
is  nearly  at  right  angles  to  costa  and  the  first  transverse  cubital  is 
subobsolete  or  hyaline;  upper  discoidal  cell  of  hind  wings  sometimes 
extending  more  than  J  its  length  beyond  the  lower  cell;  procidentia 
very  broad,  slightly  excavated  at  tip,  not  projecting;  hypopygium  dis- 
tinctly notched  at  tip;  claws  with  rather  large,  prominent  inner  tooth. 
Color  black;  clypeus,  labrum,  bases  of  mandibles,  palpi,  legs  for  the 
most  part,  pronotum,  and  tegula>  yellowish  ferruginous;  tips  of  poste- 
rior tibia*  and  tarsi  fuscous;  veins,  including  costa  and  stigma,  except 
base  of  latter,  brown. 

Two  males.    Illinois  and  Massachusetts.    (Coll.  Am.  Ent.  Soc.) 

17.  Pristiphora  ocoidentalis  new  species. 

Male. — Length  5  mm.;  not  very  robust;  head  roughened;  lateral 
walls  about  anterior  ocellus  entirely  wanting;  crest  present,  rounded; 
fovea  shallow;  clypeus  truncate;  antennie  tapering,  compressed  ba- 
sally;  procidentia  broad,  not  projecting  beyond  seventh  segment;  claws 
with  minute  inner  tooth  near  apex;  second  cubital  cross  vein  present; 
third  cubital  cell  quadrate.  Color  black,  shining;  clypeus  yellowish; 
pronotum,  tegula?,  and  legs  reddish  yellow;  posterior  tarsi  infuscated; 
wings  slightly  smoky;  veins  and  stigma  dark  brown;  costa  yellowish; 
genitalia  strongly  infuscated,  nearly  black. 

Three  males.    Oregon  and  Washington.     (Coll.  U.  S.  Nat.  Mus.) 

13.  Prigtiphora  coloradensis  new  species. 

Male. — Length  5  mm.;  not  very  robust;  head  roughened  with  minute 
tubercles;   ridges  about  anterior  ocellus  wanting;  crest  indistinctly 
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raised;  fovea  shallow;  clypens  truncate;  antennae  stout,  tapering, 
fourth  joint  longer  than  third;  first  transverse  cubital  wanting;  claws 
with  minute  inner  tooth.  Color  black,  shining;  distinct  pubescence  on 
pleura;  apex  of  clypeus,  labrum,  extreme  angles  of  pronotum,  tegulse, 
and  legs  for  the  most  part  yellow;  coxae  black  basally;  posterior 
tibiae  at  tips  and  their  tarsi  infuscated;  wings  hyaline;  veins  light  brown; 
genitalia  yellow. 

One  male.    Colorado.     (Coll.  Am.  Ent.  Soc.) 

XVII.  Genus  GYXNOKYCHTJS  nov.  gen. 

[From  yvMvot,  naked,  and  6ev£,  claw.] 

Body  short,  ovate;  antennw  short,  filiform,  third,  joint  longest;  venation  of  Pris- 
tiphora,  second  cubital  with  both  recurrent  nervures;  lanceolate  cell  petiolate; 
stigma  ovate;  tip  of  clypens  more  or  less  emarginate;  pentagonal  area  of  vertex 
indistinctly  outlined  or  wanting;  claws  simple,  without  inner  tooth;  sheath  of 
female  simple,  obtusely  pointed  at  tip. 

This  genus  is  separated  from  the  preceding,  Pristipliora,  by  the  posses- 
sion of  a  simple  claw,  without  inner  branch  or  tooth.  The  type  of  the 
genus  is  the  species  designated  as  californicus.  Examination  of  the 
species  of  PriMiphora  indicates  also  that  append  iculatus  Hartig  (=gro8- 
sulariw  Walsh)  falls  in  this  genus.  These  two  species  are  very  impor- 
tant ones  economically,  the  latter  being  a  well-known  enemy  of  the 
gooseberry  and  the  former  reported  to  be  a  very  serious  enemy  to  the 
pear  in  various  localities  in  California. 

TAHLE   OF   SPRCIES. 

Very  short,  robust;  angles  of  pro  no  turn  broadly  yellow. 

Clypens  and  labrum  black ; ; . . .   1.  californicus  n.  sp. 

Clypeus  and  labmm  pale 2.  proximatn*  Norton. 

Somewhat  less  robust ;  pronotum  unicolorous. 

Color  black 3.  appcndicitlalus  Hartig. 

Color  resinous,  inclined  to  reddish 4.  resinicolor  n.  sp. 

1.  Gymnonychus  californicus  new  species. 

Female. — Length  4.5  mm.;  very  short  and  robust,  shining;  head 
densely  punctured,  rather  opaque;  clypeus  very  slightly  emarginate; 
frontal  crest  wanting  or  very  slightly  indicated;  antenme  very  short, 
not  as  long  as  head  and  thorax,  filiform,  third  joint  longest;  intercostal 
nearly  at  right  angles  with  costa,  interstitial  with  basal;  venatiou  other- 
wise normal ;  stigma  short,  broad,  ovate  at  base ;  apex  of  costa  strongly 
thickened;  sheath  broad,  slightly  emarginate  beneath  and  acuminate 
at  tip ;  claws  simple.  Color  black ;  angles  of  pronotum,  tegulae,  trochan- 
ters, apices  of  femora  (particularly  anterior  pair),  tibire,  and  tarsi  yellow- 
ish ferruginous;  the  posterior  tibire  and  tarsi  particularly  somewhat 
infiiscated;  veins,  including  stigma  and  costa,  dark  brown;  wings 
hyaline. 
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Eleven  females,  one  collected  at  Brockport,  K  Y.,  the  others  bred 
from  larvae  found  on  pear  trees  near  Sacramento,  Cal.,  the  adults  issu- 
ing in  March.    (Coll.  U.  S.  Nat.  Mus.) 

This  sawfly  was  reported  by  Matthew  Cooke  to  be  very  injurious  in 
1881-82  about  Sacramento,  Cal.,  and  in  adjoining  counties.  It  feeds  on 
the  leaves  of  pear  trees,  skeletonizing  them  more  or  less,  somewhat  after 
the  manner  of  the  common  cherry  and  pear  slug.  It  forms  little  brown 
cocoons  about  the  base  of  the  tree,  in  which  the  larvae  hibernate,  the 
adultsissuingearly  in  March.  Asecond  brood,  apparently,  was  obtained 
in  the  latter  part  of  April,  indicating  the  probable  occurrence  of  several 
annual  broods.  Mr.  Koebele  also  sent  specimens  of  this  sawfly  from  Na- 
toma,  Cal.,  reporting  it  to  be  most  destructive  to  pear  trees  in  that  region. 
He  also  noticed  the  same  species  ovipositing  on  pear  trees  at  Santa 
Clara.    If  disturbed,  the  parent  insect  falls  to  the  ground  and  remains 


Fro.  10.— Gymtumychus  calif ornicui:  a,  female;  6,  lateral  view  of  tip  of  abdomen,  showing  ah  eat  h 
nd  cercwi ;  c,  claw  and  pnlvillus— all  enlarged  (original). 

motionless  for  a  time,  with  the  antennae  and  legs  bent  closely  to  the 
body.  The  characteristic  features  of  the  adult  insect  are  indicated  in 
the  accompanying  figure  (fig.  10).  It  is  probable  that  this  is  the  unde- 
termined pear  sawfly  referred  to  by  Dr.  J.  A.  Lintner  as  being  very 
injurious  in  the  Hammond  nurseries,  Geneva,  N.  Y.,  May  29,  1894. 
(2nd  Rept.  N.  Y.  State  Entom.,  1885,  p.  5.)- 

2.  Gymnonychus  proximatus  Norton. 

1861.  Kematus  proximatus  Norton.     Proc.  Boat.  Soc.  Nat.  Hist.,  vm,  p.  160. 

1867.  Nematus  proximatus  Norton.     Trans.  Am.  Ent.  Soc,  I,  p.  202.     (Cat.,  etc, 

p.  64). 
1878.  Nematus proximatus  Provancber.    Nat.  Can.,  x,  p.  55. 
1883.  Nematus  proximatus  Provancber.    Fann.  Ent.  Can.  Hym.,  p.  185. 

Male. — Length  5.5  mm.;  rather  slender,  shining;  head  and  thorax 
punctured;  clypeus  squarely  truncate;  crest  of  head  rounded,  almost 
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wanting;  antennal  fovea  indistinct  or  wanting,  at  most  very  shallow; 
antennae  not  very  robust,  flattened,  tapering,  joints  3  to  5  snbeqnal; 
venation  normal;  stigma  not  very  robust,  tapering;  procidentia  very 
broad, obtuse, strongly  keeled;  hypopygium  broad,  rounded  at  apex; 
claws  without  inner  tooth.  Color  black ;  clypeus,  labrum,  and  mouth 
parts  pallid;  angles  of  pronotum,  teguhv,  more  or  less  of  apical  half  of 
femora,  the  anterior  tibia*  and  tarsi,  and  the  basal  two-thirds  of  tibia* 
yellowish;  more  or  less  of  bases  of  femora,  especially  of  hind  pair  and 
apices  of  hind  tibue  and  tarsi,  and  the  tips  of  anterior  tarsi  brownish 
black;  veins,  including  stigma  and  costa,  the  latter  nearly  to  base,  dark 
brown. 

One  male.    Canada.     (Coll.  Am.  Ent.  Soc.) 
3.  Gymnonychus  appendiculatus  Ilartig. 

1823.  Pristiphora  pallipes  Lepeletior.     Mongr.  Tenth.,  p.  60. 

1835.  Nematus  flavipes  Pahlbom.     Conspect.  Tenth.  Scan.,  p.  9. 

1837.  Nematus  appendicular  Ilartig.     Fam.  Mat.  Holtz.,  p.  202. 

1866.  Pristiphora  grossularia'  Walsh.     Pract.  Ent.,  I,  pp.  117-125. 

1866.  Pristiphora  grossularia'  Walsh.     I*raot.  Kut.,  II.  pp.  20, 33. 

1867.  Pristiphora  grossularia^  Norton.     Trans.  Am.  Ent.,  Soc.  I,  p.  77. 

1867.  Pristiphora  grossularia'  Walsh.     Pract.  Ent.,  II,  p.  121. 

1868.  Pristiphora  nifipes  Fitch.     12th  Rept.  Ins.  N.  Y.,  p.  908. 

1860.   Pristij)hora  grossularia'  Walsh  and  Riley.     Am.  Ent.,  n,  pp.  12-22. 
1870.  Pristiphora  grossularia*  Packard.     Guide  to  Study  of  Ins.,  p  217. 
1870.  Pristiphora  grossularia'  Glover.     Rept.  U.  S.  Dept.  Agr.,  p.  77. 
187;">.  Pristiphora  grossularia'  Glover.     Rept.  U.  S.  Dept.  Agr.,  p.  118. 
1877.  Pristiphora  grossularia*  Riley.     9th  Rept.  Ins.  Mo.,  pp.  23-26. 
1877.  Pristiphora  grossularia?  Packard.     9th  Rept.  U.  S.  Geol.  and  Geog.  Surv., 
1875,  p.  787. 

1877.  Pristiphora  grossulariw  Glover.     Rept.  IT.  S.  Dept.  Agr.,  p.  92. 

1878.  Pristiphora  grossularia*  Provancher.     Nat.  Can.,  x,  p.  56. 
1880.  Pristiphora  grossulariw  Provancher.     Nat.  Can.,  xn,  p.  126. 
1880.  Pristiphora  grossularia*  Thomas.     5th  Rept.  Ins.  111.,  p.  69. 
1880.  Pristiphora  rufipes  Thomas.     5th  Rept.  Ins.  111.,  p.  70. 

1883.  Pristiphora  grossularia-  Provancher.     Fann.  Ent.  Can.  Hym.,  n,  p.  182. 

1883.  Pristiphora  grossularia;  Stoddard.     Am.  Encycl.,  i,  p.  135. 

1883.  Pristiphora  grossularia'  Saunders.     Ins.  Inj.  to  Fruits,  p.  843. 

1890.  Pristiphora  appendiculata  Konow.     Dentsrh.  Ent.  Zeit.,  xxxiv,  p.  247. 

Female. — Length  5  mm.;  rather  short,  robust;  head  narrow,  not 
nearly  so  broad  as  thorax;  clypeus  truncate;  vertex  smooth,  sbiuing; 
frontal  crest  nearly  obsolete;  antenna*  slender,  filiform,  scarcely 
longer  than  head  and  thorax,  joints  decreasing  in  length  apically  from 
third;  antennal  fovea  very  minute,  circular;  sheath  scarcely  project- 
ing, tapering,  rather  densely  clothed  with  hairs;  claws  simple;  first 
cubital  cross  vein  entirely  wanting.  Color  black,  shining;  tegula?  and 
legs  light  yellowish;  bases  of  coxa*  brown:  anterior  femora  basal ly 
infuscated;  antenna*  fulvous  or  light  yellowish  beneath;  wings  nearly 
hyaline;  veins  and  stigma  yellowish  brown.  In  some  specimens  the 
hind  femora  are  also  strongly  infuscated. 
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Seven  females.  New  York,  Illinois,  Missouri,  and  Colorado.  (Coll. 
U.  S.  Nat.  Mus.) 

4.  Gymnonychus  resinicolor  new  species. 

Female. — Length  5  mm.;  moderately  robust;  clypeus  squarely  trun- 
cate; vertex  smooth,  shining;  antenna!  fovea  and  ocellar  basin  obso- 
lete; antennae  slender,  scarcely  taperiug,  third  and  fourth  joints  sub- 
equal;  sheath  not  produced,  rouudcd  at  tip;  cerci  very  robust,  short, 
acuminate;  claws  simple;  intercostal  vein  nearly  interstitial  with  basal; 
stigma  broad,  rounded  on  lower  margin.  Color  dark  resinous,  inclined 
to  reddish;  spot  about  ocelli,  center  of  anterior  lobe  of  mesonotum, 
most  of  metanotum,  and  the  center  of  dorsum  of  abdomen  brownish 
black;  auteume  brownish  above;  wings  clear;  veins  yellowish  brown ; 
stigma  lighter,  almost  hyaline. 

One  female.  Fort  Wrangel,  Alaska.  Mr.  11.  F.  Wickham,  collector. 
(Coll.  U.  S.  Nat.  Mus.) 

XVIII.  Genus  DINEUBA  Dahlbom. 
Dineura  Dahl.,  Conspect.  Tenth.  Scand.,  p.  13,  1835. 

SPECIES. 

americana  Provancher.    Nat.  Can.,  xm,  p.  292,  9 ,  1882.     (Canada.) 

lateralis  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  240,  9 ,  1867.     (Maine.) 

liniia  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  240,  9 ,  1867.     (Maine.) 

litura  Klug.    Mag.  Ges.  Nat.  Fr.  Berlin,  vin,  p.  83,  9  >  1814 ;  Norton.    Trans.  Am. 

Ent.  Soc.,  I,  p.  240, 1867.    (Georgia. ) 
luteipes  C reason.    Trans.  Am.  Ent.  Soc,  vm,  p.  11,  <? ,  1880.     (Canada  and  Maine.) 
pallida  Ashmead.     Bull.  Col.  Biol.  Assn.,  i,  p.  15,  9  >  1890.     (Colorado.) 

The  species  linita  and  lateralis  are  very  closely  allied,  if  not  identical, 
and  luteipes  may  prove  to  be  merely  the  male  of  one  of  them. 

XIX.  Genus  HEMICHB0A  Stephens. 
Hemichroa  Steph.     111.  Brit.  Ent.,  Maudib.,  vn,  p.  55.  1838. 


albidorariala  Norton.    Trans.  Am.  Ent.  Soc,  iv,   p.  81,    9,  1872.     (Texas  and 

Florida.) 
fraternalia Norton.    Trans.  Am.  Ent.  Soc,  iv,  p.  81,  <J ,  1872.     (Texas.) 
nigricans  Cameron.    Trans.  Ent.  Soc  Loud.,  p.  482,  1881.     (Mexico.) 

The  second  species,  fraternalis,  will  very  probably  prove  to  be  the 
male  of  the  first,  as  indicated  both  by  resemblance  and  habitat. 


126 


APPENDIX. 

DESCBIPTIONS  OF    SPECIES   THE  TYPES   OF    WHICH  ARE   LOST   OB 

INACCESSIBLE. 

The  types  of  the  following  species  have  either  been  lost  or  are  inacces- 
sible. The  latter  applies  to  the  species  described  by  William  F.  Kirby, 
the  types  of  which  are  in  the  British  Museum,  It  is  probable  tbat 
Eschscholtz's  two  species  are  not  now  obtainable.  Of  the  other  species, 
one  each  described  by  Say,  Fitch,  and  Walsh,  and  the  rest  by  Nortou, 
the  type  specimens  are  lost  and  1  have  been  either  unable  to  recognize 
them  from  the  rather  inadequate  descriptions  or  to  secure  additional 
specimens  representing  them.  A  few  of  these  species  are  so  character- 
ized that  it  is  possible  with  tolerable  accuracy  to  refer  them  to  genera, 
and  in  such  cases  I  have  indicated  the  probable  genus  to  which  they 
belong.  Some  of  those  referred  to  Pteronus  may,  however,  belong  to 
AmauronematWy  and  some  of  those  referred  to  Pachynematus  may 
belong  elsewhere.  The  descriptions  by  Kirby  are  so  inadequate  that 
nothing  can  be  determined  of  the  position  or  relationship  of  his  species, 
and  to  properly  refer  them  will  necessitate  an  examination  of  the  types 
themselves.  The  species  the  genera  of  which  can  not  be  determined, 
are  all  given  under  the  old  term  Neinatus,  though  probably  none  of 
them  belong  in  this  genus  as  now  restricted.  The  original  descriptions 
are  quoted  without  change,  and,  other  than  those  of  Kirby's  species, 
are  taken  from  Norton's  Catalogue. 

INDEX   TO  SPECIES. 

abbottii  Kirby  9 22  |  malacus  Norton  9 8 

Calais  Kirby  9 12     inonela  Norton  <? 11 

castaneus  Kirby  9 13     neglectus  Kirby  $ 17 

cras8us=obtubus 19  |  nortonii  Dal  la,  Torre  <?  . . . , 5 

extraneus  Kirby  9 14     nigritus  Norton  9 ,.  9 

fallax= nortonii 5  '  obscurus  Norton  9 18 

furWalsh^ 1  |  obtusus  Kirby  (  9  *) 19 

hudsonicus  Norton  9 2     rufofasciatus  Norton  9 6 

inconspicuus  Kirby  9 , 15  I  satkatchewan  Norton  9 7 

lateralis  Norton  9 3  |  sumptus  Norton  $ 10 

longicornis  Eschscholtz  (  9  ?) 16     suratus  Fitch  (  9  f ) 20 

longulicornis  Norton  $  9 I  |  trifurcatus  Kirby  $  . . , , . . .  21 

1.  AmauronematUB  (?)  Air  Walsh. 

1866.  Xematmfur  Walsh.     Proc.  Ent.  Soc,  Phila.,  vi,  p.  263. 

1867.  Kematu9  fur  Norton.     Trans.  Am.  Eut.  Soc,  i,  p.  206.     (Cat.,  etc.,  p.  68. ) 
1895.  Xematun  fur  Marlatt.     Proc.  Ent.  Soc,  Wash.,  in,  p.  267. 

Male. — Length  0,39  inch;  br,  wing  0,38  inch;  black;  head  opaque,  very  minutely 
and  closely  punctuate,  rugose ;  clypcus,  labruui,  the  extreme  tip  of  the  cheek,  and 
the  base  of  the  mandibles  all  dull  greenish  white;  clypeus  emarginate  in  a  circular 
arc  of  about  45c,  with  a  small  tubercle  in  the  middle  of  its  anterior  margin;  labrum 
fully  as  long  as  wide,  its  tip  rounded ;  antennau  black,  four- fifths  as  long  as  body, 
rather  more  compressed  than  is  usual  in  males,  fourth  and  fifth  joints  equal  in 
length,. third  shorter  by  one-fourth;   thorax  opaque,  very  minutely  rugose,  subpol- 
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ished  on  the  pectus;  a  pale  subtriangular  tubercle  ou  the  lateral  margin  of  the 
black,  subpolishod,  basal  plate;  abdomen  subpolished,  bright  fulvo-rufous,  the 
basal  edge  of  joint  1,  next  the  basal  membrane,  which  is  whitish,  clouded  with 
black;  genitals  obfuscated;  legs  black;  wings  subhyaline,  slightly  tinged  with 
fuliginous;  veins  and  stigma  black. 

Hock  Island,  111. 

One  male  bred  March  29,  from  an  old  subpeduncled  spherical  gall  of  Cevidomyia 
*.  batata*  Walsh,  on  S.  humilis.  Female  unknown.  As  the  mother  saw  fly  must 
have  deposited  her  egg  in  this  gall  after  the  gall  maker  had  quit  it,  or  not  long 
before,  it  is  a  question  if  this  species  can  be  considered  an  iuquiline. 

There  is  very  little  doubt  but  that  this  is  the  same  with  X.  luteotergum  male,  which 
only  differs  in  having  the  legs  in  part  piceous  and  in  being  somewhat  smaller, 

(See  note  2,  p.  22.) 

2.  Pteronus  (t)  hudsonicus  Nortou. 

1867.  Nemalus  hudsonicus  Norton.  Trans.  Am.  Ent.  Soc.,  I,  p.  207.  (Cat.,  etc., 
p.  69.) 

Black ;  orbits,  mouth,  teguhe,  anterior  angle,  venter,  and  legs,  except  a  black  line 
on  two  posterior  pair,  white;  length  0.38;  br.  wings  0.76  inch. 

Female. — Antenme  less  than  half  as  long  as  the  body,  joiuts  cylindrical,  somewhat 
enlarged  at  tip,  third  and  fourth  of  equal  length;  sutures  at  sides  of  ocelli  deep ; 
ocelli  in  a  triangular  basin;  nasus  very  slightly  emarginate;  orbits,  space  about 
antenna)  and  mouth  beneath,  tegulw,  anterior  angle  (a  black  line  in  middle),  and  the 
venter  whitish,  the  latter  with  a  row  of  black  spots  on  each  sido  forming  an  inter- 
rupted black  line ;  scutel  large,  produced  behind  a  slightly  raised  angle ;  legs  dull 
white,  with  the  basal  upper  half  of  anterior  femora,  a  line  down  the  upper  side  of 
posterior  femora,  and  tibia;  and  their  tarsi  black;  auterior  inuer  spur  of  tibia*  blunt, 
bifid;  inner  tooth  of  claw  large ;  wings  hyaline ;  stigma  and  oosta  brown  ?  emargina- 
tion  of  stigma  distinct. 

One  female.  Fort  Good  Hope,  Mackenzie  River,  Hudson  Bay  Territory  (K.  Keu- 
nicott). 

3.  Pteronui  (?)  lateralis  Norton. 

1867.  Nematus  lateralis  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  211.    (Cat.,  etc.,  p.  73.) 

Black ;  orbits,  face  below  antenme,  pleura,  body,  body  beneath  (except  breast), 
and  legs  pale;  length  0.38;  br.  wings  0.76  inch. 

Female. — Antenme  half  the  length  of  body,  joints  cylindrical,  third  and  fourth 
equal,  slightly  enlarged  at  tips ;  sutures  at  sides  of  ocelli  deep ;  lower  ocellus  in  a 
shallow  circular  space,  which  has  a  distinct  ridge  around  its  upper  half;  nasus  pro- 
duced, distinctly  emarginate  in  middle  and  at  sides;  tongue  and  palpi  dark,  last 
joint  of  maxillary  palpi  shorter  than  the  preceding;  the  whole  orbits  as  far  as 
sutures,  two  spots  behind  ocelli,  a  spot  above  antenme,  space  around,  and  face  below 
reddish  white;  sutures  of  metathorax  and  a  bent  line  between  upper  wings  crossing 
upper  half  of  scutel  rufous;  tegulas,  anterior  angle,  pleura,  and  body  beneath  except 
a  black  spot  on  breast  reddish  white;  legs  the  same  color;  tarsi  fuscous;  a  slender 
black  line  on  the  upper  aud  lower  sido  of  femora,  and  less  distinctly  on  the  posterior 
Ubue;  anterior  inner  tibial  spur  bifid;  inner  claw  tooth  largo  aud  near  tho  tip; 
wings  hyaline;  nervures  black;  stigma  pale,  with  little  or  no  emargination  above; 
second  recurrent  nervure  received  at  a  distance  from  tho  intersection  of  second  aud 
third  cells. 

Var.  Abdomen  almost  entirely  pale. 

Three  females.    Brunswick,  Me.  (A.  S.  Packard).    Albany,  N.  Y.  (Dr.  Peck). 

This  species,  though  distinct  from,  seems  somewhat  closely  allied  to 
my  hyalinm  n.  sp. 
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4.  PteronuB  longnlicornifl  Norton. 

1835.  Xematus  lonyicornis  Say.     Boston  Journ.  Nat.  Hist.,  I,  p.  219. 
1859.  Netnatus  longicornis  Say.     LeConte,  Say's  Entomology,  n,  p.  679. 
1861.  Nematua  longicornis  Norton.     Proc.  Bost.  Soc.  Nat.  Hist.,  vin,  p.  158. 
1867.  Nematus  longulicomis  Norton.     Trans.  Am.  Eut.  Soc,  I,  p.  214.     (Cat., etc., 
p.  76.) 
Black ;  orbits,  face  below  antenna*,  tegulw,  anterior  angle,  pleura  (except  black 
spot  on  female),  the  whole  body  beneath,  and  legs  whitish.     Length  0.26;  br.  wings 
0.54  inch. 

Female. — Body  rather  long;  antenna)  black,  more  than  two-thirds  the  body,  slen- 
der, third  and  fourth  joints  equal;  head  rather  smooth;  sutures  at  sides  of  ocelli 
distinct;  lower  ocellus  in  a  basin,  which  is  smooth  and  shining,  o borate,  with  dis- 
tinct edges;  nasus  angulate,  emarginate;  labrum  emargiuate;  a  spot  on  vertex  from 
antennae  to  summit,  and  the  back  of  head  black;  remainder  pale;  a  slender  ridge 
runs  through  the  groove  on  anterior  lobe  of  thorax ;  the  tegula*,  anterior  angle, 
pleura,  and  whole  body  beneath  whitish,  except  two  black  spots  on  pleura,  the  ante- 
rior one  large  and  lunulate;  scutel  black;  sutures  of  abdomen  indistinctly  pale;  legs 
pale,  with  the  apical  half  of  hinder  femora  and  tibia*  and  their  tarsi  blackish;  inner 
tooth  of  claws  large  and  near  the  tip;  wings  hyaline;  stigma  full ;  nervures  and 
stigma  piceous;  base  of  stigma  aud  costa  pale. 

Male. — Antenna*  fulvous  beneath,  third  joint  shorter  than  fourth,  curved  at  base; 
a  straight,  black  line  under  the  anterior  wings;  tips  of  posterior  tibia*  blackish,  their 
femora  pale;  stigma  color  of  costa. 

Iowa  (Say),  Connecticut,  New  York,  Pennsylvania,  Great  Slave  Lake,  Hudson 
Bay  Territory. 

This  species  seems  to  be  allied  to  cornelli  n.  sp. 

5.  Pteronus  (t)  nortonii  Dalla  Torre. 

1867.  NematuA  fallax  Norton.  Trans.  Am.  Ent.  Soc,  I,  p.  198.  (Cat.,  etc.,  p.  60.) 
1894.  Nematua  nortonii  Dalla  Torre.     Cat.  llym.,  I,  p.  246. 

Black ;  mouth,  cheeks,  apex  of  venter,  and  tibue  in  part  reddish  white;  a  black  line 
down  the  tibiae  above;  body  slender;  length  0.18  to  0.20;  br.  wings  0.44 to 0.48  inch. 

Male. — Shining  black ;  body  slender ;  antenna)  rather  long  and  slender,  ferruginous 
beneath;  nasus  hardly  incurved  and  with  mouth  below;  lower  half  of  cheeks  and 
apex  of  venter  yellow  red;  legs  at  base  black,  below  the  base  of  femora  yellow  red, 
with  a  blackish  line  down  their  upper  side;  inner  anterior  tibial  spur  stout;  inner 
tooth  of  claw  nearly  as  large  as  outer;  wings  perfectly  hyaline,  iridescent;  stigma 
somewhat  rounded  above  and  with  the  costa  pale  greenish. 

Labrador  (A.  S.  Packard,  jr.).    Two  males. 

(i.  Pteronus  rufofaaciatus  Norton. 

1867.  Kematus  rufo-fasciatm  Norton.  Trans.  Am.  Ent.  Soc,  I,  p.  205.  (Cat.,  etc., 
p.  67.) 

Black;  a  band  on  the  middle  of  abdomen  and  most  part  of  legs  rufous;  wiugs 
smoky  hyaline;  length  0.34;  br.  wings  0.70  inch. 

Female.— Black;  body  long  and  moderately  stout;  antenna)  about  two-thirds  the 
length  of  body,  slender,  cylindrical,  third  joint  but  littlo  longer  than  fourth;  head 
dull,  with  coarse,  confluent  punctures;  nasus  coarsely  punctured,  deeply  channeled 
across  the  middle,  augulate,  emarginate;  edge  of  labrum  incurved;  outer  orbit 
and  a  spot  opposite  ocelli  on  each  side,  labrum,  and  palpi  rufous;  upper  half  of 
anterior  angle  and  basin  on  each  side  of  scutel  rufous;  abdomen,  except  the  basal 
plates  and  three  apical  segments,  chestnut  red;  legs  the  same  color;  coxw,  except  at 
tip,  black ;  anterior  iuuer  tibial  spur  stout,  apparently  bifid;  inner  claw  tooth  large: 
wings  smoky  hyaline,  nervures  piceous;  stigma  and  costa  pale. 

Mackenzie  River,  Hudson  Bay  Territory  (K.  Kennicott). 
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7.  Pteronus  (t)  satkatchewan  Norton. 

1867.  Nematus  satkatchewan  Norton.     Trans.  Am.  Ent.  Soc,  I,  p.  200.     (Cat.,  etc., 

p.  62.) 
1878.  Xematus  satkatchetoan  Provauclier.    Nat.  Can:,  x,  p.  56. 
1883.  Xematus  satkatchewan  Provancher.    Faun.  Ent.  Can.  Hym.,  p.  187. 
Black;  tegulae  black;  breast  rufous ;  legs  mostly  yellow  red ;  wings  byaline;  length 
0.38;  br.  wings  0.76  inch. 

Female.  —  Shining  black ;  body  long ;  antenna*  long  and  slender,  apical  joint  shorter 
than  the  preceding;  the  ocelli,  seen  from  before,  are  each  in  a  separate  basin; 
nasus  incurved;  fourth  joint  of  palpi  short,  fifth  and  sixth  longer  and  very  slender; 
thorax  polished ;  labrum  piceons;  a  large  chestnut-red  spot  on  pectus;  legs  same 
color;  the  trochanters  and  anterior  tarsi  whitish ;  posterior  tibitp,  except  at  their  base, 
and  their  tarsi  black;  anterior  tibial  inner  spur  stout,  blunt  pilose  so  as  to  appear 
bifid;  inner  claw  tooth  large;  wings  hyaline;  stigma  black. 
Lake  Saskatchewan  (Smithsonian  Institution).    One  female. 

8.  Pachynematus  (?)  malacus  Norton. 

1867.  Xematus  malacus  Norton.     Trans.  Am.  Ent.  Soc,  I,  p.  196.     (Cat.,  etc.,  p.  58.) 
1878.  Nematus  malacus  Provancher.    Nat.  Can.,  x,  p.  53. 
1883.  Xematus  malacus  Provancher.     Faun.  Ent.  Can.  Hym.,  p.  185. 
Black;  teguhe,  trochanters,  and  legs  below  knees  pale;  length  0.28;   br.  wings 
0.60  inch. 

Female. — Shining  black;  body  short  and  stout;  antenna)  slender,  joints  of  nearly 
equal  length ;  lower  ocellus  in  a  shallow  basin ;  nasus  hardly  incurved ;  tegula3  and  col- 
lar whitish ;  coxae,  femora,  and  tips  of  posterior  tibia)  and  of  all  the  tarsi  black ;  claws 
slightly  dentate  within;  trochanters,  anterior  femora  before,  tibia;,  and  tarsi  except 
at  tip  white;  wings  hyaline ;  stigma  and  costa  pale  greenish,  second  submarginal 
widest  at  first  recurrent  nervure. 
Labrador  (A.  S.  Packard,  jr.).    Three  females. 

9.  Pachynematus  (?)  nigritus  Norton. 

1861.  Nematus  nigritus  Norton.     Proc.  Host.  Soc.  Nat.  Hist.,  vm,  p.  159. 

1867.  Nematus  nigritus  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  201.     (Cat.,  etc,  p.  63.) 

Black;  outer  orbits  and  mouth,  tegulu),  apex  of  abdomen,  and  legs  in  part  pale; 
length  0.21;  br.  wings  0.48  inch. 

Female. — Black;  body  slender;  antenna;  two-thirds  the  leugth  of  body,  slightly 
flattened  and  enlarged  at  joints,  third  joint  shorter  than  fourth;  nasus  hardly  emar- 
ginate;  an  outer  orbital  line  as  high  as  suture,  edge  of  nasus  and  beneath  pale  pice- 
ons; tegulse  and  apex  of  abdomen  and  several  apical  segments  of  vertex  yellowish; 
trochanters,  apical  half  of  femora,  tibia;  except  tips  of  hinder  pair,  and  base  of 
torsi  reddish  white;  remainder  black;  inner  tooth  of  claw  very  short,  blunt  and 
distinct  from  outer  tooth ;  wings  hyaline,  nervures  piceons,  middle  of  stigma  and 
base  of  costa  paler;  second  submarginal  cell  with  one  angle  below,  the  second  recur- 
rent nervure  coinciding  with  dividing  nervure. 

Connecticut.    Two  males.     This  may  be  the  male  of  X.  subalbatus. 

10.'  Pachynematus  (t)  sumptus  Norton. 

1867.  Xematus  sumptus Norton.     Trans.  Am.  Ent.  Soc,  I,  p. 207.     (Cat.,  etc,  p.  69.) 
Black;  mouth,  orbits,  and  teg u he  white;  basal  half  of  abdomen,  spot  on  pleura; 
and  most  part  of  legs  rufous;  length  0.28;  br.  wings  0.62  inch. 

Male. — Body  long;  head  large;  mouth  below  antennu>,  the  outer  orbits  extending 
over  the  back  of  head,  and  a  narrow  inner  orbital  line  interrupted  opposite  ocelli 
yellow;  nasus  emarginate;  teg u he  and  anterior  angle  whitish;  abdomen  chestnut 
13449— No.  3 9 
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red,  the  two  apical  segments  blackish ;  au  indistinct,  piceous,  perpendicular  spot  on 
pleura  near  breast;  coxte  and  trochanters  whitish;  remainder  of  legs  rufous,  paler 
before,  except  the  posterior  tibiae  and  tarsi,  which  are  blackish;  hiuder  tibia?  some- 
what swelled;  inner  tooth  of  claws  very  obtuse,  hardly  visible;  wings  hyaline, 
faintly  smoky ;  stigma  dark  brown. 
Maine  (A.  S.  Packard).    One  male. 

11.  Lygseonematas  (?)  monela  Norton. 

1867.  Nematus  monela  Norton.    Trans.  Am.  Ent.  Soc,  i,  p.  198.     (Cat.,  etc.,  p.  60. ) 
1878.  Nematus  monela  Provancher.     Nat.  Can.,  x,  p.  54. 
1883.  Nematus  monela  Provancher.    Faun.  Ent.  Can.  Hyni.,  p.  184. 
Black;  mouth,  spot  on  cheeks,  tegulu?,  collar,  and  venter  pale;  base  of  coxa*  and 
of  femora  and  tips  of  hinder  tibia?  black ;  length  0.20;  br.  wings  0.48  inch. 

Male. — Black;  body  slender;  antenna?  slightly  compressed,  third  joint  hardly  as 
long  as  fourth;  lower  ocellus  in  a  small  basin;  nasus  emarginate;  edge  of  uasus, 
labrum,  and  spot  at  base  of  mandibles  white ;  tegulre,  two  edges  of  anterior  angle, 
and  apex  of  venter  yellow  ied;  legs  yellow  red;  trochanters  white;  base  of  coxue, 
base  of  femora  and  a  line  beneath  extending  nearly  to  tip,  apex  of  posterior  tibia?, 
and  their  tarsi  black;  inner  apical  tarsal  spur  blunt;  inner  claw  tooth  small  and 
widely  separated  from  outer;  wings  hyaline;  stigma  and  costa  pale,  waxen  color. 
Labrador.    Two  males.     (Mr.  Packard.) 

12.  Nematus  Calais  Kirby. 

1882.  Nematus  oalais  Kirby.    List.  Hym.  Brit.  Mus*  I,  p.  144. 

Exp.  al.  8  lin. ;  long.  corp.  4  lin. 

Female. — Head  and  thorax  black,  finely  punctured;  pleura  and  pectus  shining; 
abdomen  testaceous,  the  last  two  segments  blackish;  logs  testaceous,  four  front 
femora  blackish  at  base,  intermediate  tibia?  with  a  dark  line  above;  hind  tibia*  and 
tarsi  blackish,  the  former  rather  widened  and  flattened;  wings  hyaline,  with 
piceous  stigma  and  nervures ;  fore  wings  clouded  in*  the  middle,  and  with  apparently 
only  three  submarginal  cells,  the  two  first  being  divided  by  a  white  nervure. 

Arctic  America,  Mackenzie  River. 

13.  Nematus  castaneus  Kirby. 

1882.  Nematus  castaneus  Kirby.    List  Hym.  Brit.  Mus.,  i,  p.  147. 
1893.  Nematus  castaneus  McGillivray.     Can.  Ent.,  xxv,  p.  237. 

Exp.  al.  9  lin. ;  long.  corp.  4±  lin. 

Female. — Chestnut  color;  head,  mesothorax,  and  pleura  darker;  antennae,  a  large 
square  spot  on  the  vertex,  a  spot  in  front  of  the  thorax,  and  the  pectus  black;  au 
irregular  spot  covering  the  hinder  half  of  tho  scutellum,  the  postscutelluin,  a  por- 
tion of  the  first  segment  of  the  abdomen,  and  extremities  of  hind  tibia?  and  hiud 
tarsi  dusky;  wings  hyaline,  fore  wings  slightly  yellowish;  stigma  and  nervures 
piceous. 

Hudson  Bay,  St.  Martin's  Falls,  Albany  River. 

14.  Nematus  extraneus  Kirby. 

1882.  Nematus  extraneus  Kirby.    List  Hym.  Brit.  Mus.,  I,  p.  142. 

Exp.  al.  7  lin. ;  long.  corp.  3  lin. 

Female. — Testaceous;  two  basal  joints  of  antenna1,  a  large  irregular  spot  on  ver- 
tex, and  three  largo  spots  on  the  thorax  black;  abdomen  with  a  black  band  in 
the  middle,  covering  most  of  the  three  first  segments  nud  expanded  on  the  three 
following  ones,  ceasing  with  segments  7  and  8,  on  which  it  is  not  expanded; 
extremities  of  hiud  tibia*  and  of  joints  of  hind  tarsi  slightly  marked  with  blackish 
above;  wings  hyaline;  costa  and  stigma  pale  yellowish ;  three  submarginal  cells. 

Hudson  Bay,  St.  Martin's  Falls,  Albany  River 
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15.  ff ematus  inoonspumus  Kirby. 

1882.  Nematus  inoouspicuus  Kirby.     List  Hym.  Brit.  Mas.,  I,  p.  141. 

Exp.  al.  8  lin. ;  long.  corp.  4  lin. 

Female. — Head,  antenme,  thorax,  and  pectus  black;  month  and  prothorax  yellow- 
ish; abdomen  black  above  and  testaceous  beneath,  with  a  narrow  border  on  the 
sides  and  at  the  back  of  each  segment;  legs  testaceous;  wings  hyaline;  costa  yel- 
lowish ;  three  snbmarginal  cello* 

New  York. 

16.  Nematus  longicornia  Eschscholtz. 

1822.  Nematus  longicornis  Eschscholtz.     Entomogr.,  p.  98. 

1823.  Nematus  longicornis  Eschscholtz.    Nat.  Abb.  Dorp.,  I,  p.  149. 

1867.  Nematus  longicornis  Norton.  Trans.  Am.  Ent.  Soc.,  I,  p.  202.  (Cat.,  etc.,  p.  64.) 
Black,  with  the  margin  of  tergnm  fuscous;  the  venter  and  legs  pale,  posterior 
femora  black,  costa  of  wings  pale,  stigma  brown,  head  black,  la  brum  yellowish, 
eyes  clear  gray ;  length  2\  lines ;  antenme  longer  than  the  moiety  of  body,  setaceous, 
black;  coroelet  black,  its  anterior  border  forming  a  yellowish  collar;  abdomen  wide, 
flat;  back  brownish ;  lateral  margins  of  a  clear  yellow ;  venter  yellow ;  wings  longer 
than  the  body,  narrow,  transparent ;  costa  yellow ;  stigma  and  nervnres  brown ;  three 
discoidal  cells;  legs  yellow;  posterior  femora  black-brown  in  the  middle. 
Isle  of  Unalaska,  Russian  America. 

17.  Nematus  neglectus  Kirby. 

1882.  Nematus  neglectus  Kirby.    List  Hym.  Brit.  Mas.,  i,  p.  147. 

Exp.  al.  8  lin. ;  long.  corp.  4  lin. 

Female. — Head  and  thorax  black ;  month  and  prothorax  pale ;  a  more  or  less  com 
plete  testaceous  ring  around  the  eyes;  sides  of  pectus  sometimes  with  a  dull  rufous 
spot;  abdomen  testaceous,  first  two  segments  black  at  base  above;  legs  testaceous; 
front  femora  black  at  base ;  middle  femora  and  hind  legs  black;  hind  tibiw  rufous 
beneath;  wings  hyaline,  male  with  three  and  female  with  four  submargiual  cells; 
stigma  yellowish. 

Hudson  Bay,  St.  Martin's  Falls. 

18.  Nematus  obscurus  Norton. 

1$61.  Nematus  obscurus  Norton.     Proc.  Boat.  Soc.  Nat.  Hist.,  vm,  p.  160. 

1867.  Nematus  obscurus  Norton.    Trans.  Am.  Ent.  Soc.,  i,  p.  203.     (Cat.,  etc.,  p.  65. ^ 

Dull  black;  teguhe,  base  of  abdomen,  and  knees  indistinctly  ferruginous;  length 
0.25;  br.  wings  0.58  inch. 

Female. — Black,  pubescent;  third  joint  of  antennas  a  little  longer  than  fourth; 
clypeos crenate ;  labrum  brownish  red,  shiniug;  mandibles  rufous  at  tip;  palpi  pale; 
a  longitudinal  groove  upon  scutellum;  basal  membrane,  sides  of  terguiu,  knees,  and 
front  of  tibia)  indistinctly  ferruginous;  abdomen  stout;  wings  faintly  clouded; 
stigma  dull  fuscous ;  costa  black. 

Massachusetts.  * 

19.  Hematns  obtusus  Kirby. 

1822.  Nematus  crassus  Eschscholtz.    Entomogr.,  p.  213. 

1823.  Nematus  crassus  Eschscholtz.    Natnrw.  Abb.  Dorp.,  i,  p.  149. 

1867.  Nematus  crassus  Norton.  Trans.  Am.  Ent.  Soc,  I,  p.  213.  (Cat.,  etc.,  p.  75.) 
1882.  Nematus  obtusus  Kirby.    List  Hym.  flrit.  Mus.,  i,  p.  148. 

Black;  sides  of  the  head,  lines  on  the  thorax,  scutellum,  and  pleura  chestnut; 
tibiae  pale;  length  4  lines. 

Body  thick;  head  black  in  the  middle,  of  a  nut  brown  on  the  sides;  parts  of  the 
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month  yellow;  antennw  longer  than  the  moiety  of  the  body,  filiform,  black;  border 
of  the  corselet  brown;  two  longitudinal  lines  on  the  thorax;  scutel  and  the  greater 
part  of  the  thorax  of  a  chestnut  brown;  abdomen  convex,  shining  black;  wings 
longer  than  the  body,  wide,  transparent;  stigma  and  costa  yellow;  nervares  brown; 
marginal  cell  simple, extending  almost  to  the  tip;  three  disooidal  cells;  legs  yellow; 
a  long  black  spot  under  the  anterior  femora;  posterior  femora  black,  at  the  extrem- 
ity yellow. 
Isle  of  Unalaska,  Russian  America.     Not  seen  (Norton). 

20.  Nematus  suratas  Fitch. 

1856.  Nematus  suratus  Fitch.    3d  Kept.  N.  Y.  Agr.  Soc.,  p.  315,  No.  94.     (3rd  Kept. 

Ins.  N.  Y.,  p.  68.) 
1861.  Nematus  suratus  Norton.    Proc.  Boat.  Soc.  Nat.  Hist.,  vm,  p.  159. 
1867.  Nematus  suratns  Norton.    Trans.  Am.  Ent.  Soc,  I,  p.  196.     (Cat.,  etc  ,  p.  60.) 
Black,  with  four  transparent,  slightly  smoky  wings;  mouth,  cloud-like  spot  on  the 
shoulders,  edges  of  abdominal  segments,  and  legs  livid  white;  the  four  anterior 
thighs  being  black  upon  their  undersides  and  the  hinder  pair  wholly  black,  except 
at  their  base;  length  0.25  inch;  to  the  tip  of  wing  0.30  inch. 
New  York .    Not  seen  ( Norton ) . 
Food -pi  ant,  cherry. 

21.  Nematus  trifaroatus  Eirby. 

1882.  Nematus  trifureatus  Kirby.     List  Hym.  Brit.  Mus.,  I,  p.  148. 

Exp.  al.  8  lin. ;  long.  corp.  4  lin. 

Female. — Testaceous;  antennae*  black;  a  large  square  black  spot  on  vertex;  three 
large  black  spots  in  front  and  on  the  sides  of  the  thorax,  sometimes  nearly  confluent; 
hinder  half  of  the  scutellum  black;  all  the  segments  of  the  abdomen  except  the  last 
(beyond  which  the  black  tips  of  the  saws  and  sheaths  project)  are  more  or  lees 
broadly  banded  with  purplish  black  in  the  middle;  sides  and  under  surface  testa- 
ceous; fectus  black  in  the  middle;  a  black  line  down  the  bind  legs;  wings  hyaline; 
norvures  piceous ;  stigma  yellowish ;  three  submarginal  cells. 

This  species  appears  to  be  allied  to  N.  crassus  Esch.  (ohtusus  Kirby),  from  Alaska. 

Hudson  Bay,  St.  Martin's  Falls,  Albany  River. 

22.  Nematus  abbotii  Kirby. 

1882.  Hypolaepus  abbotii  Kirby.     List  Hym.  Brit.  Mus.,  pp.  324-325. 

Exp.  al.  11  lin. ;  long.  corp.  6  lin. 

Female. — Blue  black,  shining;  third  segment  of  abdomen  testaceous  on  the  sides, 
and  less  distinctly  so  above;  wings  iridescent,  clear  hyaline  toward  the  base,  and 
more  dusky  beyond,  with  blackish  nervures. 

North  America  (Georgia).    Probably  from  Abbott's  collection. 
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INTRODUCTION. 


Of  the  articles  which  compose  this  bulletin,  three  relate  to  Mexican 
insects,  one  specifically  to  Japanese  insects,  and  two  to  insects  which 
enter  the  port  of  San  Francisco,  mainly  from  Japan  but  also  from  other 
Pacific  ports,  principally  those  of  Hawaii  and  Australasia.  In  a  paper 
read  before  the  Peninsula  Horticultural  Society,  at  Dover,  Del.,  on  Jan- 
uary 11,  1895,  and  published  in  Insect  Life  (vol.  vit,  pp.  332-339),  the 
writer  called  especial  attention  to  the  great  and  constant  danger  of  the 
importation  of  injurious  insects  new  to  the  United  States,  and  sounded 
an  especial  note  of  warning  regarding  the  Mexican  border.  One  of 
bis  first  official  acts  on  assuming  charge  of  the  Division  of  Entomology 
in  June,  1894,  was  to  secure  the  temporary  appointment  of  Prof.  C.  H. 
Tyler  Townsend  to  conduct  a  brief  investigation  of  the  injurious 
insects  of  northern  Mexico  which  are  liable  to  be  carried  across  the 
border,  and  the  first  three  papers  of  this  bulletin  give  the  technical 
results  of  this  short  investigation,  the  first  paper,  by  Professor  Town- 
send  himself,  possessing  also  some  popular  interest.  The  whole  subject, 
as  a  matter  of  fact,  is  one  which  deserves  popular  as  well  as  technical 
treatment,  and  a  popular  summary  may  be  given  at  another  time.  Our 
danger  from  Mexico  is  fast  becoming  realized.  A  great  influence  in 
bringing  about  popular  appreciation  of  this  danger  has  been  the  advent 
in  Texas  cotton  fields  of  the  Mexican  cotton  boll  weevil,  Anthonomus 
grandtSj  and  quite  recently  resolutions  have  been  adopted  by  the  Board 
of  Control  of  the  New  Mexico  Agricultural  Experiment  Station,  recom- 
mending the  stationing  of  horticultural  quarantine  officers  at  southern 
ports  and  the  appointment  of  an  agent  of  this  Department  to  study 
injurious  insects  in  Mexico,  Central  America,  and  the  West  Indies. 

There  is  fortunately  not  the  same  danger  of  the  importation  of 
injurious  insects  from  Japan  and  the  Pacific  islands  that  there  is  from 
Mexico.  This  is  largely  owing  to  tjje  excellent  legislative  acts  which 
are  in  force  in  California  and  to  the  work  of  the  State  Board  of  Hor- 
ticulture. It  is  necessary,  however,  for  even  the  executive  officers  of 
the  State  Board  of  Horticulture  of  California  to  be  familiar  with  the 
insects  which  are  liable  to  be  imported,  and  it  was  with  this  fact  in 
view  that  my  predecessor  in  office,  Prof.  C.  V.  Riley,  secured  the  serv- 
ices for  a  short  time  of  Mr.  Otoji  Takahashi,  a  Japanese  entomologist 
who  had  been  trained  by  Prof.  J.  H.  Comstock  at  Cornell  University, 
to  conduct  a  short  investigation,  particularly  of  the  scale  insects  affect- 


ing  citrus  plants.  Mr.  Takahashi's  employment  was  brief,  and  he  was 
unfortunately  situated  at  a  great  distance  from  the  orange-growing 
region.  He  secured,  however,  several  interesting  scale  insects,  which 
are  described  by  Professor  Cockerel!  in  the  concluding  article  of  the 
series.  Of  the  injurious  insects  of  Japan  other  than  scale  insects  we 
should  have  a  more  explicit  knowledge.  We  already  know  of  the 
existence  there  of  a  larva  affecting  the  peach,  an  account  of  which  was 
given  in  Insect  Life  (vol.  n,  pp.  64-66),  which  would  be  a  most  unde- 
sirable importation.  We  also  know  that  the  Japanese  gypsy  moth, 
Ocneria  japonica,  if  accidentally  introduced  into  this  country,  might 
prove  as  serious  a  pest  as  the  European  gypsy  moth  has  shown  itself 
to  be  in  Massachusetts.  But  with  other  injurious  insects  of  this  and 
other  orders  we  are  more  or  less  unfamiliar.  Further  investigations  in 
this  line  are,  therefore,  very  much  to  be  desired. 

In  1893  a  large  collection  of  unnamed  Japanese  insects  of  different 
orders  was  exhibited  at  the  Chicago  Exposition  by  Dr.  K.  Mitsuknri, 
of  the  Imperial  University,  Tokyo,  Japan.  This  collection  was  depos- 
ited in  the  IT.  S.  National  Museum  at  Washington,  and  is  now  being 
named  by  specialists  in  different  orders.  Many  of  the  insects  are 
undoubtedly  injurious,  but  we  have  no  notes  of  their  exact  habits. 
Quite  recently  a  small  lot  of  Japanese  insects  was  sent  to  the  writer  by 
Mr.  M.Matsumura,  of  the  Sapporo  Agricultural  College,  who  is  taking 
up  economic  entomology,  and  as  these  specimens  were  accompanied  by 
notes  as  to  food  plants  the  sending  was  an  exceptionally  interesting 
one.    Among  them  the  following  are  of  especial  interest: 

Spilodes  kodzukalu  Holland  MS.;  very  injurious  as  a  stalk  borer  to 
grasses. 

A  species  of  Ancylolomia  very  like  our  Chilo  oryzwellus;  very  inju- 
rious to  rice  stalks  as  a  borer. 

Rhodophcea  hollandella  Ragonot;  rolling  the  leaves  of  pear. 

Rephopteryx  rubrizonella;  boring  into  the  fruit  of  pear. 

Cacceeia  rosaceana  Harris;  rolling  leaves  of  apple.  (This  species 
occurs  abundantly  in  this  country.) 

Hyponomeuta  sp. ;  eating  the  leaves  of  apple  and  pear. 

Orgyia  gonostigma  (a  common  European  species);  eating  the  leaves 
of  apple  and  pear. 

Lavernat  sp.;  very  injurious  to  apple,  working  in  the  fruit  like  the 
codling  moth  and  spinning  its  cocoon  in  the  earth. 

Exartemat  sp.;  an  injurious  bud  moth  of  the  mulberry  tree. 

Tinea  sp.;  near  granella;  attacking  stored  rice. 

Afyelois  sp.;  attacking  stored  grain. 

Bombyx  mandarinns  Moore  (the  species  which  is  believed  to  be  the  - 
wild  form  of  the  silkworm  of  commerce) ;  eating  the  leaves  of  the  mul- 
berry tree. 

Stenobothrm  bicolor  Charp.  (t);  a  grasshopper  which  is  very  injurious 
to  vegetation  in  general. 


Parapleurm  alliacit*  Germ.  ( !)  j  another  grasshopper  which  attacks 
the  rice  plant. 

Sitodrepa  panieea  (cosmopolitan) ;  very  troublesome  to  stored  food, 
(One  specimen  of  Ptinusfur  was  found  with  the  preceding.) 

Tabanus  sp.j  attacking  domestic  animals. 

The  Lepidoptera  of  this  collection  were  examined  by  Rev.  Dr.  W.  J> 
Holland,  who  has  given  us  most  of  the  names,  and  the  two  grasshop- 
pers were  named  by  Professor  Bruner. 

The  publication  of  the  list  of  scale  insects  found  upon  plants  enter- 
ing the  port  of  San  Francisco,  by  Mr.  Alexander  Oraw,  quarantine 
officer  and  entomologist  of  the  State  Board  of  Horticulture  of  Cali- 
fornia, renders  this  bulletin  far  more  complete  than  it  could  otherwise 
have  been  made,  and  Mr.  Craw's  courtesy  in  furnishing  this  list  is 
highly  appreciated.  The  technical  descriptions  of  new  forms  found  by 
Mr.  Craw  have  been  drawn  up  by  Professor  Cockerell,  to  whom  they 
were  sent  by  Mr.  Craw  with  the  request  that  the  manuscript  be  for- 
warded to  this  office  for  publication  in  this  bulletin. 

The  publication  of  these  technical  matters  in  the  present  shape  is 
desirable,  for  the  reason  that  it  will  place  upon  record  facts  and  descrip- 
tions concerning  the  species  mentioned  which  will  enable  an  entomolo- 
gist to  recognize  any  of  the  forms  discussed,  in  case  at  any  time  they 
appear  or  establish  themselves  in  any  part  of  the  country.  Thus,  if 
an  injurious  scale  insect  is  brought  to  the  attention  of  the  entomologist 
of  the  Louisiana  Experiment  Station,  for  example,  and  he  finds  that  it 
is  new  to  his  locality,  he  can  probably,  by  consulting  these  pages,  ascer- 
tain whether  it  was  imported  from  Mexico  or  from  some  other  point* 
Having  ascertained  that  it  is  an  importation,  and  perhaps  a  recent  one, 
the  necessity  for  exterminating,  and  not  palliative  remedial  work,  will 
be  at  once  apparent. 

Further  investigations  of  this  character  are,  as  stated  above,  very 
much  to  be  desired.  Results  of  more  immediate  value  are,  however,  to 
be  obtained  on  other  lines  of  work,  and  the  Entomologist  has  felt  loath 
to  recommend  the  spending  in  this  direction  of  more  than  a  very  small 
part  of  the  funds  at  his  disposal. 

L.  O.  II. 


SOME  MEXICAN  AND  JAPANESE  INJURIOUS  INSECTS  LIABLE 
TO  BE  INTRODUCED  INTO  THE  UNITED  STATES. 


REPORT    OF  A  TRIP    TO    INVESTIGATE    INSECTS   OF    ECONOMIC 
IMPORTANCE  IN  MEXICO. 

By  C.  H.  Tyler  Townsend, 
Temporary  Field  Agent,  DiriHot  of  Entomology. 


LETTER  OF  SUBMITTAL. 

Las  Cruces,  N.  Mex.,  October  SI, 1894. 
Sir:  I  have  the  honor  to  submit  the  inclosed  report  on  my  investigations  of 
economic  insects  in  Mexico,  made  between  September  20  and  October  20,  1894. 
Pursuant  to  your  instructions,  I  visited  most  of  the  principal  agricultural  districts 
situated  along  the  railroads  over  the  plateau  region,  and  also  visited  the  ports  of 
(iuaymaa  and  Tampico.  On  growing  crops  little  else  was  met  with  besides  scale 
insects  (Coccidap)  and  their  enemies.  These  are  of  the  utmost  economic  importance, 
and,  therefore,  were  carefully  collected  and  are  all  mentioned  in  this  report,  whether 
found  on  crops  or  other  plants.  Whenever  practical,  ranches  and  plantations  of 
importance  in  the  vicinity  of  stopping  places  were  visited  and  thoroughly  inspected; 
but  when  the  distance  was  so  great  or  the  time  so  short  as  to  render  such  trips 
impracticable  the  time  was  devoted  to  the  inspection  of  all  available  plazas,  gar- 
dens, patios,  etc.,  in  the  different  places  visited.  The  idea  was  constantly  kept  iu 
mind  that  those  species  which  occurred  in  regions  from  which  much  produce  was 
shipped  were  more  likely  to  become  imported,  and  inquiries  were  made  of  proper 
authorities  in  this  regard. 

Very  respectfully,  yonrs,  C.  II.  Tyler  Townsend, 

Temporary  Field  Agent. 
Mr.  L.  O.  Howard, 

Chief,  Division  of  Entomology, 

V.  8.  Department  of  Agriculture. 


INTRODUCTORY. 

The  present  report  treats  of  such  insects  of  economic  importance  as 
could  be  found  in  Mexico  in  the  limited  time  at  my  disposal  for  visit- 
ing the  different  agricultural  districts,  and  which  stand  any  chance  of 
being  introduced  into  the  United  States.  Only  such  regions  as  are 
flituated  along  the  railroads  were  visited,  ports  excepted,  as  from  these 
only  would  pests  be  liable  to  reach  our  country  through  shipment  of 
fruit,  produce,  plants,  etc.    Enemies  of  injurious  insects  were  collected 
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wherever  found,  and  some  of  these  may  prove  of  importance  for  intro- 
duction, i.  e.,  certain  enemies  of  scale  insects. 

My  thanks  are  due  to  Mr.  Charles  E.  Hale,  American  vice-consul  at 
Guaymas;  Hon.  John  Maguire,  American  consul  at  Tampico;  Sefior 
U.  Ferreira,  of  Hermosillo,  a  well-informed  man  on  scale  insects  of  the 
orange;  and  to  many  others  for  favors  shown  and  assistance  given. 

All  of  the  material  outside  of  the  Coccidse  was  determined  by  the 
Department  in  Washington — the  Encyrtinae  and  Aphelininre  by  Mr. 
Howard,  the  Coleoptera  by  Mr.  Schwarz,  and  the  few  Diptera  by  Mr. 
Coqniilett.  The  plants  were  determined  by  Mr.  Coville.  My  thanks 
are  due  to  these  gentlemen,  and  also  to  Prof.  T.  D.  A.  Cockerell,  of  Las 
Cruces,  N.  Mex.,  who  at  first  looked  over  the  coccids  superficially  and 
furnished  me  comments  and  notes  upon  them.  They  were  then  worked 
over  by  Mr.  Pergande,  who  determined  the  most  of  the  described 
species.  The  new  species  were  afterwards  described  and  named  by 
Professor  Cockerell,  and  appear  in  a  paper  at  the  end  of  this  report. 
I  should  also  mention  that  a  considerable  part  of  the  list  of  Mexican 
Coccidae  was  made  from  data  furnished  me  by  Mr.  Cockerell. 

SCALE  INSECTS  (COCCIDAE). 

The  scale  insects  form  the  injyor  portion  of  the  material  secured,  and 
will  be  treated  first  under  the  head  of  each  species.  Following  this 
will  be  given  a  list  of  species  found  on  each  plant  infested. 

1.  Icerya  purchasi  Mask. — This  species  was  found  only  on  citrus  fruits,  principally 
orange,  at  Guaymas,  Hermosillo,  and  Magdalena  in  the  State  of  Sonora;  at  Victoria 
in  Tamaulipas,  and  at  Monterey  in  Nucvo  Leon. 

In  Guaymas  it  was  found  very  bad  on  about  six  orange  trees  at  Aranjuez,  at  a  place 
formerly  known  as  San  Jose  de  Guaymas.    On  trunk,  twigs,  and  leaves,  September  23. 

Sefior  U.  Ferreira  informed  me  that  the  Icerya  has  been  seen  on  grapes  at  Hermo- 
sillo; and  further,  that  no  other  scale  has  ever  occurred  on  orange  in  Hermosillo 
except  the  Icerya.  The  same  gentleman  informed  me  also  that  when  the  Icerya  on 
the  orange  was  shown  to  the  native  Mexicans,  they  replied  that  they  had  previously 
observed  the  same  on  the  mesquite,  but  the  latter  was  probably  a  different  species. 

At  Hermosillo  it  was  found  in  the  plaza  on  orange,  and  very  sparingly  in  the  orange 
orchards  of  that  vicinity.  At  Magdalena  it  was  found  in  great  abundance  on  some 
orange  trees  in  the  patio  of  a  hotel  and  in  the  plaza,  and  on  one  lime  tree  In  the  same 
place.  At  Victoria  it  was  found  in  large  numbers  on  orange;  October  16  on  leaves 
along  midrib  on  underside.  At  Monterey  it  occurred  on  orange  trees  in  one  of  the 
plazas. 

This  species  is  found  elsewhere  in  California,  Florida,  Australia,  New  Zealand, 
South  Africa,  and  the  Sandwich  Islands. 

2.  Orthezia  9onoren$i$  Ckll.  n.  sp. — Found  numerously  near  San  Igtiacio,  Sonora, 
September  26,  on  plant  called  "gecota,"  Hymenoclea  monogyra.  This  is  a  large  spe- 
cies of  Orthezia,  larger  than  any  hitherto  known. 

3.  Orthezia  insignia  Dougl.,  var. — Found  abundantly  on  many  orange  trees  in  Gua- 
dalajara, October  9  and  10,  in  different  parts  of  the  city.  In  Aguas  Calientes  it  was 
extremely  abundant  on  a  small  lime  tree  October  11,  covering  the  whole  tree.  A 
single  specimen  was  also  found  on  tomato. 

The  true  inrignie  is  found  out  of  doors  only  in  Jamaica,  Trinidad,  and  Detnerara. 
It  occurs  in  hothouses  in  Europe  and  America.  A  variety,  probably  the  same,  was 
found  in  Vera  Cruz  by  Cockerell. 
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4.  Ckionaspis  citri  Comst. — Found  abundantly  in  Tampico,  October  14,  on  orange. 
It  was  very  bad  on  leaves,  fruit,  twigs,  and  bark  of  trunk  and  branches ;  also  badly 
infesting  tangerine  orange  in  Tampiqo. 

This  species  is  found  elsewhere  in  Cuba,  Louisiana,  Trinidad,  Demerara,  Australia, 
and  New  Zealand. 

5.  Ceroplaetes  eeriferus  Anders. — This  was  found  in  Cuautla  on  red-dowering  Hibis- 
cus, badly  massed  on  branches  In  plaza,  October  7.  A  lepidopterous  larva  was  fonnd 
preying  upon  it. 

This  species  furnishes  the  Indian  white  wax,  and  occurs  elsewhere  in  India,  Aus- 
tralia, Antigua,  and  probably  Brazil.  It  has  been  collected  in  Guanajuato,  Mexico, 
by  Dr.  A.  Dnges. 

6.  Ceroplastes  mexicanus  Ckll.  n.  sp. — San  Luis  Potosi,  October  12,  on  Catalpa.  Adult 
scales  found  singly  on  branches,  and  what  appear  to  be  the  young  on  upper  side  of 
leaves.    Also  found  on  Tecoma  stans  at  Quay  mas,  September  24. 

7.  Atpidiotus  fious  Ashm. — Very  bad  on  fruit  and  leaves  of  orange  in  plaza  in  Tam- 
pico, October  14 .  Also  very  bad  on  tangerine  orange  i n  Tampico .  Also  bad  on  orange 
in  Matamoras,  December  9.    In  Chihuahua,  Gn  leaves  of  tree  called  "palo  dulce." 

This  species  occurs  elsewhere  in  Florida,  Cuba,  Jamaica,  and  Australia.  It  has 
been  recorded  from  Vera  Cruz,  Mexico,  by  Cockerell. 

8.  Atpidiotus  nerii  Bonche*. — Very  bad  on  oleander  in  Chihuahua  and  Aguas  Cali- 
elites;  also  on  shrub  called  "trueno  "  in  Aguas  Calientes  and  San  Luis  Potosi.  Massed 
on  branches  of  rose  in  Chihuahua.  On  leaves  of  olive  and  "palo  dulce ''  in  Chihua- 
hua.   On  Yucca  aloifolia  f  (young  plants  in  pots),  in  Guadalajara. 

This  species  is  almost  general  in  distribution,  yet,  strange  to  say,  has  never  been 
fonnd  in  the  West  Indies. 

9.  Aipidiotus  articulatus  Morg. — On  orange  in  Tampico,  October  14,  associated  with 
A.ficue. 

Occurs  also  in  Jamaica,  Barbados,  Nevis,  Trinidad,  and  Demerara;  collected  by 
Cockerell  in  Vera  Cruz. 

10.  Aspidiotus  scutiforniis  Ckll. — Abundant  on  leaves  of  orange  in  Victoria  and  Mon- 
terey; also  on  leaves  of  pomegranate  in  Monterey.  In  the  latter  place  it  was  espe- 
cially bad  on  almost  all  of  the  orange  trees  in  nil  the  plazas  of  the  city,  the  fruit  and 
leaves  being  simply  massed  with  it. 

1L  Atpidiotus  n.  sp. — Thickly  massed  on  bark  of  limbs  and  twigs  of  tree  said  to  be 
avocate  (avocado  pear).    San  Luis  Potosi,  October  12. 

12.  Aipidiotus  n.  sp.f — On  leaves  of  tree  known  as  "bagote."  Hermosillo,  Sep- 
tember 25.    The  material  was  not  in  sufficient  quantity  for  description. 

13.  Aspidiotus  nigropunetatus  Ckll.  n.  sp. — On  "trueno."  San  Luis  Potosi,  Octo- 
ber 12. 

14.  Aspidiotus  n.  sp.f — On  leaves  of  rose.  Monterey,  October  17.  Not  enough 
material  for  description. 

15.  Lecanium  olem  Bern. — On  orange,  lime,  and  Catalpa,  San  Luis  Potosi;  on 
oleander,  "ntargueTita,"  and  Pelargonium,  Aguas  Calientes;  on  thorny  shrub  (hard 
wood  and  thorns  few),  Las  Esteros,  State  of  Tamanlipas;  bad  on  leaves,  twigs,  and 
branches  of  fig  trees,  Monterey;  on  gnava,  Nuevo  Laredo,  December  13.  Those 
found  on  oleander  at  Aguas  Calientes  were  all  infested  with  a  large  parasite.  They 
occurred  on  leaves  and  branches.  Those  on  fig  at  Monterey  were  also  badly  para- 
sitized.   This  species  is  widely  distributed. 

16.  Lecanium  hesperidum  Linn. — On  lime,  San  Luis  Potosi ;  on  orange,  Tampico  and 
Chihuahua;  on  leaves,  stems,  and  twigs  of  orange  trees  in  sheltered  patios  in  Chi- 
huahua; also  very  numerously  infesting  leaves  of  several  large  trees  of  what  is 
known  as  "fitolaca,"  in  Monterey,  October  17.  These  last  were  extensively  preyed 
upon  by  larva*  and  adults  of  Ozya  orbigera.  On  guava  and  rose,  Nuevo  Laredo, 
December  13.  This  species  is  found  in  the  Sandwich  Islands,  South  Africa,  Florida, 
Jamaica,  Chile,  etc. 

17.  Lecanium  imbrioatum  Ckll.  n.  sp. — On  Mimosa.  Alta  Mira  (State  of  Tamauli- 
pfts),  October  15.    Massed  on  twigs,  the  scales  overlapping  each  other. 
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18.  Lecanium  sp.  (f) — Several  oblong  scales  on  pods  of  Catalpa,  San  Luis  Potosi, 
October  12.  This  species  was  overlooked  at  the  Department  in  making  the  determi- 
nations, and  is  doubtfully  referred  by  me  to  this  genus.  The  scales  occurred  singly 
on  the  pods. 

19.  Fulvinaria  n.  sp.t— Found  singly  on  leaves  of  "fitolaca,"  at  Monterey.  With 
Lecanium  hesperidum.  Specimens  were  lost  in  transit  to  Washington,  and  were  not 
reported  on  at  the  Department. 

20.  Aulaoaspis  rosos  Bouch e\— Thickly  massed  on  rose  branches.  Chihuahua. 
Found  elsewhere  in  the  United  States,  Jamaica,  Demerara,  Europe,  New  Zealand. 

21.  Aulocospis  boisduralii  Sign.1— On  Jiromelia  pinguiny  a  plant  nearly  allied  to  the 
pineapple,  growing  wild  in  tropical  America  and  forming  impenetrable  thickets  in 
southern  Taraaulipas.  Alta  Mira,  Tamaulipas.  Known  in  Jamaica,  Barbados,  and 
Trinidad. 

22.  Mytilaspis  gloveri  Pack. — Very  bad  on  leaves  and  fruit  of  orange  in  Tampico, 
associated  with  Chionaspis  citri  and  Aspidiotus  ficus.  Also  on  orange  in  Matamoras, 
December  9.  This  species  is  new  to  Mexico.  It  is  found  elsewhere  in  Louisiana, 
Florida,  and  Southern  Europe. 

23.  Pseudococcua  yuccas  Coq. — This  species  was  found  by  me  on  the  followiug  plants 
in  the  following  localities: 

Tlaltizapan  (State  of  Morelos):  Sparingly  on  a  lime  tree.  Mexico  City:  On  tall 
Yucca  (  F.  fiUfera  probably )  in  Plaza  Gnardiola ;  very  bad,  covering  all  the  leaves ;  on 
banana  (1892).  Guadalajara:  On  orange,  yellow -variegated  Agave,  banana,  Yucca, 
Caladium.  Agnas  Calientes :  On  common  red-flowering  Pelargonium,  and  on  Amaryl- 
lis. San  Luis  Potosi :  On  orange,  lime,  cherimoya,  a  malvaceous  white-flowering  tree, 
a  shrub  with  red,  honeysuckle-like  flowers  and  rose-like  leaves,  Lantana  sp.,  pome- 
granate, and  Catalpa.  Tampico :  A  few  on  orange.  Las  Esteros  (Tamaulipas) :  On 
thorny  shrub,  October  15.  Monterey :  Numerous  on  leaves  of  fig  trees.  This  species 
was  very  bad  on  all  the  orange  trees  in  Guadalajara,  and  very  numerous  on  Yucca, 
Agave,  and  stems  and  leaves  of  Caladium.  In  San  Luis  Potosi  it  was  very  bad  on 
green  fruit  of  orauge  {also  on  leaves  and  branches),  on  lime,  and  clustered  in  white 
masses  on  the  fruit  of  cherimoya,  but  not  on  the  leaves  of  latter.  It  attacks  a  great 
variety  of  plants. 

It  occurs  elsewhere  in  California  only.  Professor  Cockerell  does  not  consider  it  to 
be  a  true  Psendococcus,  but  probably  a  new  genus.  Individuals  with  8-jointed 
antenna*  were  described  by  Cockerell  as  Dactylopius  mericanu$. 

24.  Eriococcus  dubius  Ckll.  n.  sp. — Valles,  October  13.     On  twigs  of  unknown  shrub. 

25.  Conchaspis  angrwei  var.  hibisci  Ckll.  var.  nov. — Found  on  leaf  stems  and  twigs 
of  Hibiscus  floridanus  in  plaza  in  Tampico,  October  14. 

C.  angrcrci  (typical  form)  is  known  only  from  Jamaica  aud  from  hothouses  in 
England. 

The  following  three  new  species  were  collected  in  Ciudad  Porfirio 
Diaz  (Piedras  Negras),  Coahuila,  in  November,  while  engaged  on  an 
investigation  of  the  cotton  boll  weevil,  and  are  included  (as  are  other 
data  gained  at  the  same  time)  in  this  report  so  as  to  complete  the 
account  of  Mexican  scale  insects  to  the  present  time: 

26.  Aspidiotus  yucca*  Ckll.  n.  sp. — On  Yucca  australU  (or  a  closely  allied  species). 
C.  P.  Diaz.    Thickly  covering  the  leaves,  especially  toward  base. 

27.  Aspidiotus  townsendi  Ckll.  n.  sp. — On  leaves  of  unknown  tree.    C.  P.  Diaz. 

28.  Dactylopius  olivaceus  Ckll.  n.  sp. — In  cavities  in  leaves  of  Yucca  australU. 
C.  P.  Diaz. 

Negative  result*. — In  the  vicinity  of  Magdalena,  Sonora  (at  Magda- 
lena  and  San  Ignacio),  I  examined  many  grapes,  apples,  plums,  pears, 
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peaches,  figs,  apricots,  pomegranates,  and  quinces,  but  found  no  scales 
whatever  on  any  of  these  in  this  region.  At  San  Ignacio,  which  is  six 
miles  north  of  Magdalena  and  on  the  railroad  also,  I  could  find  nothing 
on  orange,  lime,  etc.,  though  Icerya  purchasi  abounded  on  the  same  at 
Magdalena.    Olives  in  Hermosillo  had  no  scales. 

In  Chihuahua  nothing  was  found  on  peaches  or  pears.    Also  noth 
ingon  shrub  called  "trueno,"  which  was  abundantly  infested  farthei 
south.    Some  scales  were  found  on  pomegranate  at  San  Luis  Potosi 
and  Monterey,  but  nowhere  else  on  that  plant.    No  scales  were  found 
on  fig  except  in  Monterey. 

No  scales  were  found  anywhere  in  Mexico  on  peach,  pear,  apricot, 
plum,  apple,  quince,  or  grape. 

LIST  OP  SCALE   INSECTS,   ARRANGED  BY   HOST  PLANTS. 

Agave  (yellow  variegated). — Pseudococcus  yucca?.     Guadalajara. 

Amaryllis. — Pseudococcus  yuccce.    Aguas  Calientes. 

Avocatk  (avocado  pea*).— Aspidiotus  n.  sp.     San  Luis  Potosi. 

Baoote. — Aspidiotus  n.  sp.  f    Hermosillo. 

Banana. — Pseudococcus  yuccce.    Guadalajara,  Mexico  City  (seen  in  1892). 

Bromelia  pinguin. — Diaspis  boisduvalii.    Alta  Mira  (Taniaulipas). 

Caladium. — Pseudococcus  yuccce.    Guadalajara. 

Catalpa. — Ceroplastes  mexicanus;  Lecanium  olece,  Leoanium  sp.  (f);  Pseudococcus 
yucca,    San  Luis  Potosi. 

Cherimoya. — Pseudococcus  yuccas.    San  Louis  Potosi, 

Fig. — Leoanium  olece;  Pseudoooccus  yuccce.    Monterey. 

Fitolaca. — Leoanium  hesperidum  ;   Pulvinarta  n.  sp.  f    Mouterey. 

Guava. — Lecanium  hesperxdum  ;  Leoanium  olea:    Nuevo  Laredo. 

Hibiscus  floridanus  (red -flowering  tropical  shrub). — Ceroplastes  ceriferus: 
Cuaatla.     Conchaspis  angrcect  var.  hibisci:  Tampico. 

Hymbnoclea  monogyra  (gecota). — Orthezia  sonorensis.     San  Ignacio,  Sonora. 

Lantana  sp. — Pseudococcus  yuccas.    San  Luis  Potosi. 

Marguerita. — Lecanium  olea?.    Aguas  C  alien  tea. 

Mimosa. — Lecanium  imbricatum.    Alta  Mira. 

Oleander. — Aspidiotus  nerii:  Aguas  Calientes,  Chihuahua.  Lecanium  olece: 
Aguas  Calientes. 

Olive. — Aspidiotus  nerii.    Chihuahua. 

Orange,  limb,  etc.  (citrus  fruits). — Icerya  purchasi :  Guaymas,  Hermosillo,  Mag- 
dalena, Victoria,  Monterey.  Aspidiotus  ficus :  Tampico,  Matamoras.  Aspidiotus  artic- 
ulatus:  Tampico.  Aspidiotus  scutiformis:  Victoria,  Monterey.  Mytilaspis  gloveri: 
Tampico,  Matamoras.  Chionaspis  citri :  Tampico.  Orthezia  insignis  var. :  Aguas  Cal- 
ientes, Guadalajara.  Lecanium  hesperidum ;  San  Luis  Potosi,  Chihuahua,  Tampico. 
Pseudococcus  yuccce :  San  Luis  Potosi,  Guadalajara,  Tlaltizapan,  Tampico. 

Palo  dulce. — Aspidiotus  ficus ;  Aspidiotus  nerii.    Chihuahua. 

Pelargonium. — Lecanium  olece ;  Pseudoooccus  yuccoj.    Aguas  Calieutes. 

Pomegranate. — Aspidiotus  scutiformis:  Monterey.  Pseudoooccus  yuccce:  San  Luis 
Potosi. 

Ross. — Aspidiotus  nerii:  Chihuahua.  Aspidiotus  n.  sp.f:  Monterey.  Aulacaspis 
rosce:  Chihuahua.    Leoanium  hesperidum :  Nuevo  Laredo. 

Tecoma  8TAN8. — Ceroplastes  n.  sp.  t    Guaymas. 

Trubno  (lilac-like  shruh).— Aspidiotus  nerii:  Aguas  Calientes,  San  Luis  Potosi. 
Aspidiotus  nigropunctatus ;  Sail  Luis  Potosi, 
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Yucca  filifkra,  australis,  and  othkr  species.— Pseudococcus  yuccas:  Mexico 
City,  Guadalajara.  Aspidiotus  yucca:  Ciudad  Porfirio  Diaz.  Aspidiotus  nerii:  Gua- 
dalajara.   Dactylopius  olivaceus :  Ciudad  Porfirio  Diaz. 

Unknown  plant. — Eriococcus  dubius.    Vallee  (Tainaulipas). 

PRBVIOUS  RECORDS  OP   SCALES  INFESTING  PLANTS  IN  MEXICO. 

The  following  are  previous  records  of  host  plants  of  scales  in  Mexico, 
and  complete  what  is  known  on  this  subject  up  to  the  present  time.  1 
am  indebted  to  Mr.  Gockerell  for  these  data; 

Aspidiotus  articulatus.    On  rose,  Vera  Cruz. 
Aspidiotus  ficus.    Ou  rose,  Vera  Cruz. 

Aspidiotus  soutiformis.    On  tree  resembling  avocado  pear.    Soledad  (Vera  Cruz). 
Lichtensia  lutea.    On  Croton,  Vera  Cruz. 
Lecanium  hesperidum.    On  rose,  Vera  Cruz. 
Lecanium  terminal!®.    On  liliaceous  plant,  Vera  Cruz. 
Ceroplastes  irregularis.    On  Atriplex,  Montezuma  (Chihuahua). 
Ceroplastodes  niveus.    On  spiny  shrub,  Montezuma. 

Mytilaspis  philococcus.    On  cactus,  Guanajuato.    (Not  a  MytUaspis  s.  str.) 
Coccus  tomentosue.    On  cactus,  Guanajuato,  Silao. 
Coccus  cacti.    On  cactus. 
Icerya  palmeri.    On  grape,  Guaymas. 

Llaveia  axinus.    On  Jatropha  and  Spondias,  Tlacotalpan  (Vera  Cruz  State). 
Capulinia  saUei.    On  "  capulino." 
Dactylopius  citri.    On  coffee,  State  of  Michoacan.1 
Lecanium  schini.    On  Schinus  molle. 

Ceroplastes  psidii  subsp.  cistudiformis.    On  Bignonia  and  Chrysanthemum,  Gua- 
najuato. 
Ceroplastes  ceri ferns.     On  Malva  viscus,  Guanajuato. 
Tachardia  mexicana.    On  Mimosa,  Tampico. 
Aspidiotus  mimosas.     On  Mimosa,  Tampico. 

IMPORTANT  ENEMIES  OP  SCALE   INSECTS  FOUND  IN  MEXICO. 

The  following  are  native  parasites  and  predatory  species  collected  in 
Mexico  by  the  writer  with  the  foregoing  25  species  of  coccids.  They 
number  27  species: 

1.  PertS8opteru8  mexicanus  How. — Bred  from  Lecanium  hesperidum  on  lime,  San  Luis 
Potosi.    From  Pseudococcus  yucca  on  Agave,  Guadalajara. 

2.  Aphelinus  diaspidis  How. — A  yellow  parasite  bred  from  Aspidiotus  nerii  on  trneno. 
San  Luis  Potosi. 

3.  Coccophagus  mexicanus  How. — Bred  from  Lecanium  hesperidum  on  orange,  Chi- 
huahua.   Aleyrodes  corni  ( f )  on  lime,  San  Luis  Potosi. 

4.  Coccophagus  flavoscutellum  Ashra. — Bred  from  Lecanium  sp.  (f)  on  Mimosa.  Alta 
Mira  (Tamaulipas). 

5.  New  genus  of  Encyrtinw. — Bred  from  Pseudococcus  yuccw  on  fig.    Monterey.  t 

6.  New  genus  of  Encyrtinee,— Bred  from  Lecanium  olew  on  fig.    Monterey. 

7.  Encyrtus  n.  sp. — Bred  from  Pseudococcus  yuccw  on  Pelargonium.    Aguas  Calientes. 


1  In  the  November  8,  1884,  number  of  El  Progreso  de  Mexico  there  is  a  long  article 
by  Dr.  Jose  C.  Segura  on  the  coffee  scale,  there  identified  as  Dactylopius  destructor 
(=D.  citri).  The  localities  given  are  Orizaba,  Cordova,  Uruapan,  Ario,  Cuicatlan, 
Jaoona,  Tacambaro,  and  doubtfully  Coatepec  (near  Jalapa).  It  is  said  to  be  worse 
in  the  oafetals  of  Orizaba  and  Uruapan.— C.  H.  T.  T. 
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8.  Signiphara  sp. — A  black  parasite  bred  from  Aspidiotua  nerii  on  trueno.  San  Luis 
Potosi. 

9.  Eupelmua  sp.  f — Bred  from  Lecanium  olece  on  oleander.    Aguas  Calientes. 

10.  Habrolepia  n.  sp. — Bred  from  Aspidiotua  n.  sp.  f  (related  to  A.  peraem  and  A. 
fodiena)  on  orange.    Monterey. 

11.  Homolotylus  n.  sp. — Bred  from  Paeudococcua  yucca  on  Agave,  Guadalajara. 
This  genus  is  known  to  be  parasitic  only  ou  ooccinellids,  which  must  have  been 
among  the  Paeudococcua.    It  is  therefore  an  injurious  species. 

12.  Pachyneuron  sp.  f — From  Paeudococcua  yuccas  on  pomegranate,  San  Luis  Potosi. 
From  Paeudococcua  yucca  on  Agave,  Guadalajara. 

13.  Pachyneuron  sp.  f — Bred  from  Aoauthoooccue  u.  sp.  f  on  unknown  shrub  at  Valles 
(Tamanlipas). 

U.  Tribolium  confuaumVnv. — From  Acauthococoua  n.  sp.  t    Valles. 

15.  Vedalia  aieboldii  Mala.  var. — This  species  was  found  among  the  waxy  egg 
masses  of  Icerya  purchaai  which  I  collected  in  Magdalena,  Sonora.  It  is  a  small 
beetle  3  mm.  long,  black  and  red  in  color;  all  red  below  and  black  above,  with  two 
large  reddish  spots  on  each  elytron,  one  marginal  and  the  other  discal.  According 
to  Mr.  Schwarz,  it  is  a  true  Vedalia,  whereas  V.  cardinalia  (the  Australian  impor- 
tation) is  not  a  true  Vedalia;  Mr.  Sohwarz  thinks  there  is  no  reason  why  V.  aieboldii 
■bould  not  flourish  north  of  Mexico  in  the  Sonorau  belt,  and  its  importation  into 
California  might  be  of  much  benefit.  Unfortunately,  it  was  not  found  in  the  egg 
masses  until  after  my  return  from  Sonora,  and  it  was  not  met  with  elsewhere  on 
the  trip. 

16.  Ozya  orbigera  Mais. — This  is  a  bluish  coccinellid,  considerably  smaller  than  Chil- 
ocorus.  It  was  found  plentifully  in  Monterey  preying  on  ooccids.  The  large  white 
cottony-covered  larvie  of  this  species  were  found  with  Lecanium  heaperidum  on  leaves, 
branches,  and  trunk  of  large  trees  called  "  fitolaca,"  in  Monterey.  Many  adults  also 
occurred  on  same  trees.  The  larvte  are  covered  with  an  abundance  of  cottony- white 
excretion,  with  filamentous  processes,  and  strongly  resemble  specimens  of  Icerya 
ayypUaca.    Larva;  numerous,  October  17. 

17.  Scymnua  n.  sp.  near  americanua  Muls.— Feeding  on  Chionoapia  citri  on  orange. 
Tampico. 

18.  Scymnua  n.  sp.  near  auritulus.— Feeding  on  Acantkococcua  n.  sp.f  Valles 
(Tamanlipas). 

19.  Scymnua  sp.f — Larvse  feeding  on  Lecanium  olece  on  orange.  San  Luis  Potosi. 
A  pteromalid,  doubtfully  belonging  to  the  genus  Arthrolytua,  was  bred  from  one  of 
these  acymnid  larvte. 

20.  Ckilocorue  cacti  L. — Preying  on  Paeudoeoccue  yuccw  on  agave,  etc.,  Guadalajara; 
on  Icerya  purchaei  on  orange,  in  Monterey.    Found  in  most  places  devouring  coccids. 

21.  Tabanus  puncl ifer  O.  S. — An  interesting  observation  was  made  in  Magdalena, 
Sooora.  On  the  white  masses  of  Icerya  purchaai  on  orange  there  were  found  numer- 
ous specimens  of  T.  punctifer,  all  males,  busily  engaged  apparently  in  piercing  thej 
Icerya?  and  sucking  their  juices.  I  do  not  know  that  any  similar  observation  has 
ever  been  recorded.  There  was  also  among  them  a  single  male  of  another,  smallei| 
species  of  Tabanus  (presumably  this  genus),  but  it  escaped  capture. 

It  is  not  unlikely  that  the  males  of  several  species  of  Tabanidse  may  provo  of  much 
good  in  destroying  Icerya  and  kindred  ooccids.  T.  punctifer  is  found  throughout 
the  southwestern  region,  and  it  will  be  interesting  to  know  if  the  male  has  the 
same  habit  in  California. 

22.  Leucopis  bdlula  Willist.^-Bred  from  Eriococcua  dubiua  Valles  (State  of  Tam- 
anlipas). 

23.  Phora  cocciphila  Coq. — Specimens  of  a  fly  of  the  family  Phorldw  were  bred  from 
Iterya  purckaai  collected  on  orange  both  from  Monterey  and  Victoria.  It  is  prob- 
ably a  true  parasite;  though  this  can  not  be  said  positively. 
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24.  Dakruma  ooccidivora  Comst.  f — Larvae  feeding  on  Acanthococcus  n.  sp.t  on 
unknown  plant.     Vallee  (Tamaulipas). 

25.  Chrysopa  sp. — Viotoria,  October  16.  Larva  found  preying  on  Icerya  purchari  on 
orange. 

26.  Chrysopa  sp.  f — Monterey,  October  17.    Attacking  Icerya  purohasi. 

27.  Psocus  8p.t — Found  eating  Aspidiotus  n.  sp.f  (related  to  A.  persew  and  A. 
fodiene)  on  orange.    Victoria,  October  16. 

Note. — At  Guaymas  and  Herinosillo,  iu  Sonora,  FedaUa  oardinalis  is  well  known 
by  reputation.  I  am  informed  that  Don  Luis  Torres,  governor  of  Sonora,  brought 
the  Vedalia  to  llermosillo  from  Los  Angeles,  Cal.,  in  1893.  Specimens  were  taken  in 
June,  1894,  to  Aranjuez,  near  Guaymas,  and  placed  on  the  five  or  six  Icerya-infested 
orange  trees  on  that  place.  They  seem  to  have  done  their  work  well  at  Aranjuuz,  for 
all  the  I  eery  as  I  found  there  seemed  to  be  dead  and  empty*  They  ought  now  to  be 
well  distributed  by  the  authorities  in  Magdalena  (where  there  are  many  thriving 
colonies  of  Icerya),  and  in  Victoria  and  Monterey. 

INJURIOUS  INSECTS  OTHER  THAN  COCCIDS. 

Material  was  collected  on  the  trip  that  does  not  appear  below,  as  only 
species  of  economic  importance  are  mentioned. 

1.  Aleyrodes  corniH&ld.  t — Specimens  of  this  species  were  found  on  leaves  of  orange 
in  Guadalajara ;  and  on  orange,  lime,  and  Catalpa  leaves  in  San  Luis  Potosi. 

2.  Aleyrodea  sp.  f— On  leaves  of  orange,  Tampico. 

3.  Aleyrodea  sp.  f — On  leaves  of  Teooma  slant,  Guaymas. 

4.  Aphides. — Plant  lice  often  occur  on  orange  in  Sonora  and  other  parts  of  Mexico. 
They  were  mentioned  as  injurious  in  Guaymas  in  summer  months. 

5.  Cicada  sp. — Apple  twigs  at  Magdalena,  Sonora,  showed  unmistakable  signs  of 
having  been  largely  oviposited  in  by  a  Cicada.  The  same  was  observed  in  twigs  of 
deciduous  fruit  trees  at  San  Ignacio. 

6.  (Ecanthus  niveus  Serv. — Found  at  San  Ignacio,  Sonora,  September  26,  on  tobacco. 
Reported  to  have  caused  much  injury  in  August  (1894)  by  eating  holes  in  the  tobacco 
leaves  in  this  district. 

7.  Papilio  creaphontea  Cram.  ( f )  (orange  dog). — An  orange  dog,  the  larva  probably 
of  this  Papilio,  was  found  on  orange,  eating  the  leaves,  in  Guadalajara.  It  was  also 
found  on  orange  in  Viotoria  and  Monterey. 

8.  Thyridopteryx  sp.  f — A  bagworm,  apparently  of  this  genus,  is  very  bad  on  orauge 
in  parts  of  Mexico.  It  was  found  on  orange  at  Guaymas,  where  1  was  told  it  caused 
much  injury  in  midsummer.  It  also  occurs  on  the  orange  trees  in  Hermosillo.  It 
was  found  in  largo  numbers  on  tho  orange  trees  in  Guadalajara,  and  was  also  found 
on  orange  in  Tampico. 

9.  IAgyrua  ruginaaua  Leo. — Great  numbers  of  these  beetles  were  observed  attracted 
to  light  at  night  at  Magdalena,  September  26.  Also  at  Nogales  (on  border).  These 
immense  numbers  indicate  much  injury,  in  case  they  breed  in  roots  of  any  crop.  It 
is  possible  the  larvte  breed  in  Helianthus,  though  it  is  very  likely  that  they  infest 
roots  of  sugar-cane  which  is  grown  in  the  Magdalena  region. 

10.  Oncideres  pututor  Thorn. — This  grayish  species  was  found  girdling  branches  of 
Acacia,  near  Chocoy  (State  of  Tamaulipas),  October  15.  It  is  not  improbable  that 
it  may  attack  fruit  trees  also. 

11.  Trypeta  ludens  Lw.  f  (orauge  worm  or  maggot). — The  oranges  which  oome  from 
the  State  of  Morelos  to  Mexico  City  are  badly  infested  with  maggots.  These  are 
with  liltle  doubt  the  larvse  of  this  fly,  which  is  fully  treated  of  in  Insect  Life  (vol.  I, 
p.  45).  These  wormy  oranges  oome  principally  from  Yautepec.  So  far  this  orange 
maggot  does  not  seem  to  have  spread  to  the  other  orange  regions  of  Mexioo. 

Note.— Succinea  brevia  Dkr.  and  Praticolella  griseola  Pfr. — These  two  species  of 
snails  were  found  on  branches  and  trunks  of  orange  trees  in  Tampico.  The  several 
specimens  of  S.  brevis  had  all  been  infested  wi^i  a  sarconhagid  fly,  belonging  to  the. 
genus  Sarcophilodee. 
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Enemies  of  stored  vegetable  products. — Aii  effort  was  made  to  obtain 
specimens  of  certain  enemies  of  grain  and  other  stored  products  in 
Mexico.  Several  species  belonging  to  the  Ptiuidte,  Bruchidae,  Rhyn- 
chophora,  and  Lepidoptera,  are  of  much  economic  importance  from  the 
injury  they  would  do  if  introduced  into  the  United  States. 

A  number  of  species  were  obtained  iu  stored  corn,  etc.1 

EXTENT   OF   CLIMATIC  AND  FRUIT  REGIONS. 

In  the  region  of  the  western  coast  of  Mexico  the  warmer  belt  adapted 
to  the  subtropical  fruits  extends  much  farther  north  than  it  does  iu  the 
eastern  coast  region  at  the  same  elevation  above  the  sea. 

Date  palms  grow  luxuriantly  at  Guaymas  and  Hermosillo,  and  even 
as  far  north  as  Magdalena  in  Sonora.  They  can  not  do  well  in  Chihua- 
hua, which  is  nearly  as  far  south  as  Guaymas,  nor  even  in  Aguas  Cali- 
entes,  which  is  well  within  the  tropics.  The  latter  place,  though  ouly 
about  6,000  feet  above  the  sea,  has  been  known  to  receive  snow  falls. 
Magdalena,  in  Sonora,  though  but  little  south  of  31°  N.,  is  nearly  the 
same  temj)erature  as  (or  warmer  than)  Mouterey,  which  is  about  the 
same  distance  south  of  26°  K,  and  both  places  are  at  nearly  the  same 
elevation.  This  represents  a  difference  of  300  miles  in  a  north  and 
south  line.  Date  palms  grow  well  at  Matamoras,  however,  which  is 
near  the  coast  and  much  farther  south  than  the  Sonora  date- producing 
region. 

Oranges  grow  and  produce  exceedingly  well  at  Guaymas  (San  Jose 
de  Guaymas)  and  Hermosillo.  They  also  seem  to  do  fairly  well  at 
Magdalena,  though  there  are  very  few  at  that  place.  There  are  more  at 
San  Ignaeio,  a  small  town  about  six  miles  north  of  Magdalena  on  the 
railroad.  The  Hermosillo  oranges  have  the  reputation  of  being  among 
the  finest  in  the  world.  In  Chihuahua  (neighborhood  of  city)  oranges 
cannot  be  raised,  the  winter  frosts  being  too  severe.  A  few  trees  are 
to  be  found  in  the  city,  but  only  in  sheltered  patios  (interior  courts 
of  houses),  and  none  in  any  of  the  plazas.  A  very  few  oranges  are 
raised  at  Aguas  Calientes.  At  Monterey  some  few  are  raised,  and  south 
toward  Victoria  there  is  quite  an  extensive  orange-producing  region, 
notably  at  Montemorelos  and  Linares,  particularly  the  former.  Oranges, 
and  especially  limes,  are  raised  at  Victoria,  and  all  the  region  between 
that  place  and  Tampico  would  form  a  splendid  district  for  the  produc- 
tion of  citrus  fruits  if  a  sufficient  water  supply  could  be  secured.  In 
the  Guadalajara  region  a  good  many  oranges  are  raised  in  the  barrancas 
(deep  ravines)  to  the  west,  but  they  are  extensively  produced  in  the 
Lake  Ghapala  'region  south  of  La  Barca,  which  is  less  than  halfway 
between  Guadalajara  and  Irapuato,  on  the  main  line  of  the  Mexican 
Central  Railroad.  Then  again,  in  the  State  of  Morelos,  south  of  the 
City  of  Mexico,  in  the  low  valleys  or  hot  lands,  oranges  are  raised  prin- 

1  These  are  reported  upon  by  Mr.  Chittenden  in  a  following  article. — L.  O.  H. 
13448— No.  4 2 
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eipally  at  Yautepec.  In  the  State  of  Vera  Onus  there  is  an  extensive, 
well-kuown  orange  region  in  the  Vicinity  of  Orizaba  and  Cordova,  as 
well  as  farther  south.  Oranges  are  also  grown  to  a  limited  extent  in 
east  central  Ooahuila,  and  do  very  well  at  Matamoras. 

Bananas  grow  outside  at  Guayinas  on  the  west,  and  Victoria  to 
Matamoras  on  the  east.  They  grow  only  in  sheltered  patios  at  Mon- 
terey, Plantains,  however,  are  grown  outside  in  towns  of  northeast- 
ern Coahuila,  where  the  frost  kills  the  tops  in  the  winter,  but  does  not 
injure  the  roots.  Bananas  grow  and  fruit  in  the  barrancas  to  the 
west  of  Guadalajara,  between  Yautepec  and  Jojutla  in  Morelos,  and 
in  the  Orizaba  and  Cordova  region,  They  do  not  grow  or  fruit  on  the 
table-lands. 

Cocoanut  palms  can  grow  and  survive  at  Guayinas,  as  Mr.  Graf  has 
demonstrated,  while  Tampioo  is  close  to  the  northern  limit  for  them  on 
the  Gulf  of  Mexico  coast. 

Sugar  cane  is  grown  in  southern  Sonora  (in  the  Hermosillo  region), 
and  some  is  grown  near  Magdalena.  To  the  east  it  is  grown  from 
eastern  CoahuUa  to  Matamoras.  It  is  exteusively  raised  farther  south, 
in  the  States  of  Morelos,  Vera  Cruz,  etc, 

Cotton  is  raised  near  Santa  Bosa,  in  southern  Sonora;  near  Santa 
Bosalia  and  Jimenez,  in  southern  Chihuahua;  very  largely  in  what  is 
known  as  the  Laguna  district,  comprising  the  region  around  Lerdo  and 
Torreon,  being  in  northeastern  Durango  and  southwestern  Coahuila. 
Another  cotton  section  of  considerable  importance  is  that  in  north- 
eastern Coahuila,  along  the  International  Kailroad,  between  Monclova 
on  the  south  and  Ciudad  Porfirio  Diaz  on  the  border.  Cotton  is  also 
raised  around  Matamoras,  and  the  cotton  belt  extends  into  northern 
Texas. 

Corn,  beans,  etc.,  are  raised  more  or  less  all  over  Mexico.  Wheat  is 
largely  raised  in  the  Magdalena  (Sonora)  region,  and  northeastern  Coa- 
huila is  well  adapted  to  wheat  raising. 

Pomegranates  are  extensively  raised  in  the  Magdalena  region,  espe- 
cially at  San  Ignacio,  etc.;  also  some  at  Hermosillo  and  Guayinas. 
They  also  grow  at  Monterey,  San  Luis  Potosi,  and  Matamoras. 

Olives  grow  well  at  ILermosillo.  The  olive  is  grown  as  a  tree  in 
plazas  in  Chihuahua,  but  probably  does  not  fruit. 

Grapes  produce  but  little  in  Guayinas,  Hermosillo,  and  Magdalena. 
Some  20  miles  to  the  west  of  Chihuahua  City  there  are  fruit  ranches 
where  considerable  quantities  of  grapes  are  raised.  Some  are  raised 
also  at  Santa  Bosalia. 

Peaches  and  pears  grow  well  in  the  Magdalena  (Sonora)  region,  along 
the  railroad  from  Cerro  Blanco  (or  Imuris)  on  the  north  to  Santa  Ana 
on  the  south.  Peaches  bear  especially  well  at  San  Ignacio.  They  do 
not  seem  to  do  well  as  far  south  as  Hermosillo.  At  the  ranches  west 
of  Chihuahua  City  they  are  quite  extensively  produced.  Plums  and 
apricots  also  do  well  at  Magdalena.    Peaches  are  grown  at  Santa  Bosa- 
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fia  and  at  Saltillo;  also  somewhat-  at  Monterey.  Apples  do  not  do  par- 
ticularly well  in  Sonora,  the  few  trees  in  the  Magdalena  region  failing 
to  yield  profitably.  Some  apples  are  raised  at  Saltillo  and  Monterey, 
but  they  are  the  small  Mexican  variety.  Some  few  peaches  and  small 
apples  are  also  raised  in  northeastern  Coahuila.  Peaches,  plums,  and 
grapes  are  said  to  do  well  from  Nuevo  Laredo  to  Matamoras. 

Pigs  grow  luxuriantly  at  San  Ignacio  (Sonora),  at  Monterey,  and  in 
towns  of  northeastern  Coahuila. 

Quinces  are  largely  grown  at  San  Ignacio  and  other  points  in  the 
vicinity  of  Magdalena,  and  yield  well. 


Oranges  are  shipped  from  Guaymas  and  Herinosillo,  in  Sonora. 
Those  shipped  from  Guaymas  are  brought  to  the  railroad  at  Batamotal, 
which  is  a  station  about  seven  miles  north  of  Guaymas  by  rail.  These 
Sonora  oranges  go  to  Chicago  and  other  eastern  points  chiefly,  but  I 
was  also  informed  by  officials  of  the  Sonora  Kail  way  that  some  are 
shipped  to  California,  going  to  the  San  Francisco  market.  My  investi- 
gations in  Sonora  did  not  reveal  any  other  scale  on  orange  beside 
Icerya purchmi,  and  that  was  long  ago  established  in  California,  whence 
it  probably  spread  into  Sonora.  Icerya  palmeri  was  found  near  Guay- 
mas on  grape,  but  I  was  unable  to  find  any  sign  of  it  on  grape  or  other 
plant  anywhere  in  Sonora  or  elsewhere.  If  it  should  spread,  there 
would  then  be  danger  from  these  shipments  of  Sonora  oranges  of  its 
reaching  California,  thoughit  probably  isso  closely  related  to  L  purchasi 
(the  young  only  being  known)  that  I  think  the  prediction  is  safo  that  it 
would  practically  amount  only  to  a  new  installment  of  that  species. 

In  the  vicinity  of  Aguas  Calientes,  which  is  on  the  Mexican  Central 
Railway,  a  very  few  oranges  are  raised.  These  are  shipped  only  as  far 
as  Zacatecas. 

On  the  branch  of  the  International  Kailway,  which  runs  from  Mexico 
City  south  into  the  State  of  Morelos,  oranges  are  raised  in  considerable 
quantity  at  Yautepec.  They  are  shipped  only  as  far  as  Mexico  City, 
These  Morelos  oranges  are  badly  infested  with  the  larvre  of  a  fly  (Try- 
peta  ludens).  I  was  informed  in  Mexico  City  that  it  was  rare  to  find  an 
orange  entirely  free  from  these  maggots.  Oranges  appearing  perfectly 
sound  on  the  outside  prove  wormy  upon  being  opened,  so  that  it  is  impos- 
sible to  tell  infested  fruit  from  its  outward  appearance.  A  very  few 
oranges  are  also  raised  at  Tlalcotapan,  Jojutla,  and  other  Indian  towns 
in  Morelos  on  the  railway.  None  of  them,  however,  are  shipped  farther 
than  Mexico  City. 

Oranges  from  the  Guadalajara  region  are  shipped  principally  at 
La  Barca.  From  Guadalajara  itself  only  about  15  or  20  carloads  are 
shipped  yearly.  These  come  from  the  barrancas  to  the  west,  the 
nearest  orange  groves  being  from  20  to  25  leagues  from  Guadalajara. 
The  groves  at  La  Barca  are  something  like  three  leagues  from  the  rail- 
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road.  Many  carloads  have  been  shipped  yearly  from  La  Barca  for  a 
period  of  many  years.  This  is  where  the  largest  shipments  of  Mexican 
oranges  come  from,  and  they  are  nearly  all  sent  through  (in  carloads)  to 
Kansas  City. 

In  the  State  of  Tamaulipas,  oranges  are  shipped  largely  from  Mon- 
temorelos,  and  also  largely  though  in  less  quantity  from  Linares,  both 
on  the  Monterey  and  Gulf  Railway,  between  Monterey  and  Victoria. 
These  also  arc  all  shipped  to  Kansas  City,  and  doubtless  go  over  the 
National  Railway  via  Laredo  and  San  Antonio.  Some  few  are  shipped 
from  Victoria.  Very  few  oranges  are  raised  at  Tampico,  and  therefore 
none  shipped. 

The  Cordova  and  adjacent  orange  regions  do  not  ship  fruit  out  of 
the  Republic.  It  is  consumed  mostly  between  Mexico  City  and  Vera 
Cruz.  An  occasional  tourist  may,  however,  bring  oranges  from  that 
region  to  the  States. 

Limes  are  raised  at  Guaymas,  but  none  or  very  few  are  shipped, 
though  I  should  think  it  would  pay  well  to  ship  them.  They  are  pro- 
duced in  great  quantity  in  Tamaulipas,  notably  at  Victoria,  and  their 
shipment  would,  I  believe,  be  profitable.  It  is  because  such  shipments 
may  be  made  in  the  near  future  that  these  points  are  mentioned. 

Peaches,  pears,  and  quinces  are  shipped  in  some  quantity  from  the 
Magdalena  (Sonora)  district  to  Arizona  points  chiefly!  No  pests,  how- 
ever,  were  found  on  these  fruits.  Pomegranates  are  shipped  from  Mag- 
dalena and  Hermosillo  to  Arizona  points.  Watermelons  are  shipped 
from  Sonora  to  Arizona  poiuts  and  to  Albuquerque  and  Deining  in 
New  Mexico.  Wheat,  corn,  beans,  etc.,  are  not  shipped,  as  a  rule,  but 
are  all  consumed  in  the  country.    Irish  potatoes  are  usually  scarce. 

STEAMSHIP  LINES  AND  THEIR  BEARING  ON  THE  SUBJECT. 

As  affecting  the  dispersion  of  orange  pests,  as  well  as  scale  insects  in 
general,  it  should  be  mentioned  that  at  present  West  Indian  and  Pacific 
Company  steamers  ply  regularly  between  Tampico  and  New  Orleans, 
stopping  at  Progreso  on  the  way.  They  arrive  at  Tampico  from  Kings- 
ton, Jamaica,  with  a  stop  at  Vera  Cruz  included ;  and  they  arrive  at 
Jamaica  from  Colon.  It  should  be  remembered,  however,  that  during 
all  the  warmer  months  these  steamers  are  rigidly  quarantined  below 
New  Orleans  and  everything  aboard  thoroughly  subjected  to  the  influ- 
ence of  hot  steam  or  fumigated.  It  is  not  likely  that  the  scale  insects 
would  survive  the  treatment  to  which  the  New  Orleaus  authorities  sub- 
ject all  boats  that  arrive  during  the  warmer  months  from  so-called  yel- 
low fever  ports,  but  scales  could  easily  be  brought  during  the  winter 
months. 

Steamers  also  run  from  Tampico  to  Galveston  and  Mobile,  while  the 
Ward  Line  boats,  that  run  to  New  York  from  Tampico,  arrive  at  the 
latter  port  via  Habana  and  Vera  Cruz. 

On  the  west  coast  regular  steamers  ply  between  all  ports  and  San 
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Francisco,  bat  these  are  quarantined  and  inspected  in  California  by 
horticultural  inspectors,  so  that  not  much  is  to  be  feared  from  that 
quarter.  More  is  to  be  feared  from  the  Gulf  of  Mexico  coast  lines  and 
railway  communication. 

DANGER  FROM  WEST  INDIAN  PORTS. 

Our  Southern  States  stand  in  much  danger  from  West  Indian  ports, 
especially  from  Cuba,  which  is  in  close  communication  with  them  by 
steamships  and  sailing  vessels.  Sixty-five  or  more  species  of  scales  are 
known  from  Jamaica.  Seventeen  of  these  occur  out  of  doors  iu  the 
Southern  States,  eight  more  being  known  in  hot-houses  there.  Only 
four  species  of  scales  are  so  far  recorded  from  Cuba.  Compared  with 
Jamaica,  Cuba  ought  to  have  75  or  100  species.  Many  species  have 
doubtless  been  brought  from  Cuba  to  our  Southern  States,  and  others 
are  apt  to  follow  if  not  guarded  against.  Frequent  boats  run  from 
Tampa,  Fla.,  to  Key  West  and  Habana,  and  return  by  same  route.  It 
is  only  90  miles  across  from  Key  West  to  Habana.  Frequent  boats  run 
from  Cuba  to  other  ports  in  the  Southern  States. 

CONDITIONS  WHICH  RETARD  THE  SPREAD  OP  INJURIOUS  INSECTS  IN 

MEXICO. 

It  is  a  peculiar  fact  that  in  Mexico  the  natural  conditions  are  such  as 
to  retard  the  spread  of  injurious  insects  of  certain  groups;  while,  on 
the  other  hand,  artificial  conditions  that  spread  insects  in  our  own 
country  are  happily  such  at  present  as  to  give  little  aid  to  their  disper- 
sion in  Mexico.  I  refer,  first,  to  the  topography  and  resultant  isolation 
of  climatic  regions  in  Mexico;  and  second,  to  the  fact  that  shipments 
of  fruit,  etc.,  by  rail  are  not  made  from  on  e  to  the  other  of  these  regions 
These  observations  apply  best  to  orange  insects.  The  following  is  a 
good  casein  point: 

It  has  already  been  mentioned  that  the  orange  worm  (larva  of  Try- 
peta  ludens)  infests  the  oranges  to  a  very  great  extent  in  the  State  of 
Morelos.  It  was  known  in  that  region  many  years  ago,  and  does  not 
seem  to  occur  yet  in  any  other  orange  region.  Inquiries  were  made 
at  Guadalajara,  where  I  was  told  that  wormy  oranges  were  unknown, 
and  1  have  never  known  of  wormy  oranges  from  the  Cordova  or  Orizaba 
region,  many  of  which  I  have  examined.  Likewise  they  were  not  heard 
of  in  Tamaulipas  or  Sonora.  The  explanation  of  this  is  that  the  Morelos 
orange  region  is  effectually  isolated  from  others  by  climatic  barriers  in 
the  shape  of  ranges  upon  ranges  of  mountains  where  the  orange  can  not 
thrive,  even  were  these  ranges  not  in  the  original  wild  state,  and  also 
that  the  oranges  shipped  from  the  infested  localities  in  the  State  of 
Morelos  go  no  farther  than  Mexico  City,  where  they  are  all  sold  and 
consumed. 

The  same  holds  good  in  several  instances  of  scale  insects  of  the 
orange.     Orthezia  itmgnis  var.  was  found  only  in  Guadalajara  and 


22 

Aguas  Calientes.  It  was  very  bad  at  both  places.  These  two  locali- 
ties are  connected  by  deep  and  long  barrancas,  which  run  in  a  some- 
what northeasterly  and  southwesterly  direction  a  little  to  the  west  of 
both  places,  and  in  which  oranges  are  largely  raised.  Both  localities, 
therefore,  belong  to  the  same  region.  Either  this  or  a  similar  variety, 
however,  is  known  from  Vera  Cruz. 

P8eudococcit8  yuccce  is  an  exception,  as  it  occurs  from  Morelos  (State) 
to  Guadalajara  and  Tampico,  and  is  spread  well  over  the  plateau  region? 
even  extending  into  California.    It  is  a  much  hardier  insect. 

Aspidiotus  scutiformis  was  originally  found  by  Cockerell  at  Soledad, 
in  the  State  of  Vera  Cruz,  on  leaves  of  a  tree  resembling  avocado 
pear  somewhat.  Doubtless  this  tree  is  its  native  food-plant,  or  one  of 
them,  and  this  would  indicate  that  the  species  had  taken  to  orange  and 
spread  northward.  This  it  could  easily  do,  as  there  are  no  mountain 
ranges  to  act  as  barriers  to  its  spread  to  the  northward.  The  Gulf 
Coast  region  is  a  low,  flat  strip  of  country,  from  50  to  more  than  100 
miles  in  width,  between  the  Gulf  and  the  foothills  of  the  mountains, 
and  running  from  southern  Vera  Cruz  State  to  Texas,  gradually  widen- 
ing to  the  northward.  Though  this  species  was  not  met  with  at  Tam- 
pico, it  must  occur  in  that  vicinity,  as  it  was  found  so  abundant  at 
Victoria  and  as  far  north  as  Monterey.  It  has  so  far  been  found  only 
in  the  foothill  regions  of  the  eastern  side  on  the  Mexican  table-land, 
in  localities  between  1,000  and  2,000  feet  in  elevation.  It  is  very  likely 
to  turn  up,  however,  at  any  time  in  Tampico  and  Matamoras. 

Icerya  purchani  is  a  more  difficult  case  to  explain,  being  found  in 
Sonora  on  the  west  and  in  Tamaulipas  and  Nuevo  Leon  on  the  east. 
These  two  regions  are  separated  not  only  by  a  vast  tract  of  high  table- 
land, but  by  the  vast  and  almost  unknown  region  of  the  Sierra  Madre 
Mountains,  and  are  totally  unconnected  by  either  railways  or  wagon 
roads,  except  in  a  roundabout  way  through  the  United  States.  It  seems 
impossible  that  it  should  have  spread  from  one  region  to  the  other, 
unless  by  means  of  cuttings  sent  from  the  Sonora  region.  It  is  more 
probable  that  it  spread  to  the  eastern  region  by  cuttings  brought  from 
California. 

SCALES  THAT  HAVE  BEEN  INTRODUCED  INTO  MEXICO  FROM  THE 

UNITED    STATES. 

Turning  now  from  the  importation  side  of  the  question  and  looking  at 
the  exportation  side,  there  is  little  doubt  that  Mexico  has  received  sev- 
eral noxious  species  of  scale  insects  from  the  United  States  through  her 
steamship  communication  with  the  Southern  States.  Chionawpis  citri^ 
Mytilaspis  gloveri,  and  Aspidiotus  fieus  were  found  plentifully  in  Tampico 
and  (except  the  first)  in  Brownsville  and  Matamoras,  but  not  elsewhere, 
except  that  the  last  was  found  by  Cockerell  in  Vera  Cruz.  They  have 
doubtless  been  brought  to  these  ports  by  steamers  from  Mobile  and  New 
Orleans.    A.  ficus  is  abundant  in  Jamaica,  and  may  have  been  brought 
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from  there,  however,  or  from  Cuba.  Steamers  from  both  islands  stop 
at  Vera  Cruz  before  reaching  Tampico,  and  this  would  explain  the  occur- 
rence of  A.  ficm  in  Vera  Cruz. 

As  to  railway  introductions,  Icerya  purehasi  has  probably  been 
brought  to  Sonora  from  California  in  this  way.  It  was  most  abundant 
at  Magdalena,  less  so  at  Hermosillo,  and  still  less  at  Guaymas.  I  was 
informed  by  Seiior  TJ.Ferreira  that  it  first  appeared  in  Hermosillo  during 
the  yellow  fever  epidemic  there  eleven  years  ago,  in  1882-83.  It  was 
first  noticed  in  the  plaza.  The  railway  had  recently  been  completed  at 
that  time.  I  do  not  see  how  else  it  could  have  reached  Sonora  from 
California  than  on  orange  cuttings.  It  is  found  in  the  interior  of 
Tamaulipas  (but  not  at  Tampico),  and  in  Uuevo  Leon,  and  the  most 
probable  theory  is  that  it  spread  to  both  regions  in  Mexico  directly 
from  California  on  cuttings. 

8CALB  INSECTS  MOST  LIKELY  TO  BE  INTRODUCED  INTO  THE  SOUTHERN 
UNITED  STATES  FROM  MEXICO,  AND  MOST  TO  BE  FEARED. 

Aspidiotus  scutiformis*— -This  is  a  very  bad  species,  and  is  apt  to  reach 
the  Southern  States  or  California.  Its  northern  limit,  as  at  present 
known,  is  Monterey,  where  it  is  simply  massed  upon  the  leaves  of  the 
orange.  It  would  most  probably  spread  by  rail,  as  it  does  not  seem  to 
be  found  at  Tampico.  It  may  be  expected  at  any  time  in  Matamoras 
and  Brownsville  (Texas). 

Pseudococcus  yuccas. — This  is  another  very  bad  species,  being  parties 
larly  bad  on  orange  at  Guadalajara.  It  Was  originally  described  from 
California,  but  there  is  much  danger  of  its  reaching  the  Southern 
States  from  Mexico.  It  infests  a  great  Variety  of  plants,  is  a  hardy 
species,  and  is  well  spread  over  Mexico.  Therefore  it  would  be  extremely 
apt  to  adapt  itself  readily  to  the  Southern  States,  and  should  it  reach 
there  it  would  prove  a  most  unwelcome  pest.  It  would  probably  spread 
by  rail,  though  there  is  also  a  probability  of  its  being  carried  by  boats 
from  Tampieo. 

Ofthezia  insignis  van — This  would  prove,  if  anything,  Worse  than 
either  of  the  two  preceding.  It  is  very  injurious  on  citrus  fruits  in  the 
Guadalajara  and  Aguas  Calientes  region.  It  would  probably  spread  by 
rail.  Professor  Cockerell  informs  me  that  this  species  has  recently 
been  sent  him  by  Duges  from  Guanajuato,  which  proves  that  it  is 
beginning  to  spread.  If  the  variety  found  in  Vera  Cruz  by  Cockerell 
is  the  same,  it  is  already  spread  over  a  wide  region  in  Mexico. 

Icerya  palmeri. — This  species  could  not  be  found  in  Sonora  by  the 
writer.  If  it  should  spread,  it  would  stand  a  very  good  chance  of 
reaching  California  by  rail. 

Aspidiotw  articulatus. — This  was  found  on  orange  in  Tampico,  asso- 
ciated with  A.  ficus.  It  could  easily  reach  the  Southern  States  by 
boats. 

Several  other  species,  including  Concha&pi*  angrceci  var.  hUnsci  found 
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at  Tampico,  would  doubtless  prove  very  injurious,  at  least  to  certain 
ornamental  trees  and  plants,  if  introduced.  It  should  also  be  remem- 
bered that  Chionaspi8  citri,  Mytilaspis  gloveri,  and  Aspidiotus  ficus  have 
not  reached  California,  but  may  do  so  through  Mexico 5  just  as  Pseu- 
dococcus  yueexx,  which  occurred  in  California,  may  reach  the  Southern 
States  from  Mexico. 

DANGER  TO  MEXICO  FROM  INTRODUCTIONS  FROM  OUR  COUNTRY. 

There  are  a  number  of  scales  of  the  orange  in  California  that  are  not 
yet  known  in  Mexico.  These  could  easily  reach  the  Hermosillo  and 
Guayma8  orange  districts  of  Sonora  by  rail.  Sonora,  on  the  whole, 
probably  stands  in  more  danger  from  us  than  we  do  from  her. 

Again,  there  are  several  bad  species  in  our  Southern  States  that  have 
not  yet  reached  Mexico,  and  which  could  easily  do  so  on  board  steamers 
plying  between  New  Orleans,  Mobile,  and  Mexican  ports. 

NATURAL    ENEMIES    OF     SCALE    INSECTS    IN    MEXICO    DESIRABLE    TO 
COLONIZE   IN  THE  UNITED  STATES. 

Among  the  Coleoptera,  it  would  be  Very  desirable  to  introduce 
Vedalia  sieboldii  var.,  Ozya  orbigera,  and  the  species  of  Scymnus 
mentioned;  nearly  all  of  the  parasitic  hymenoptera  (except  Homalo- 
tylus) — about  14  species  mentioned,  of  which  probably  but  few  occur 
within  our  limits — and  the  Phora  coceiphila  bred  from  Icerya  from 
Monterey  and  Victoria. 

AGENCIES    NOT     GENERALLY    RECOGNIZED    IN    THE    DISPERSION    OP 

SCALE  INSECTS. 

Tourists  who  visit  Mexico  often  bring  away  with  them  specimens  of 
live  plants,  etc.  In  this  way  they  may  play  a  greater  part  in  the  dis- 
persion of  scale  insects  ,than  do  fruit  shippers.  Much  is  to  be  feared 
from  this  source,  which  is  doubtless  responsible  for  many  introductions. 
It  is  more  often  practiced  on  steamers  than  on  railroads.  On  the  steam- 
ers which  ply  between  different  islands  in  the  West  Indies  there  are 
almost  always  to  be  seen  potted  and  other  plants  which  passengers  are 
taking  home  with  them  from  some  other  island.  In  this  way  it  is  believed 
by  Professor  Cockerell  that  many  of  the  noxious  scales  found  through- 
out the  West  Indies  have  been  spread  from  one  island  to  another. 

PORTS  AND  POINTS  ON  THE  BORDER  MOST  TO  BE  GUARDED. 

The  Pacific  ports  of  Mexico  are  supposed  to  be  well  guarded  against 
by  the  horticultural  inspectors  in  California,  as  already  mentioned.  The 
ports  of  our  Southern  States  arc  open,  at  least  during  the  colder  season, 
to  importations  of  injurious  scales  from  the  Gulf  ports  of  Mexico  and 
the  West  Indies.    Inspection  should  be  instituted  of  all  plants,  fruits, 
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roots,  seeds,  grains,  and  other  vegetable  products  reaching  these  ports — 
Galveston,  Corpus  Christi,  New  Orleans,  Mobile,  Tampa,  Key  West, 
and  Brazos  (port  of  Brownsville). 

Border  points  between  the  United  States  and  Mexico  where  most  is 
to  he  feared  are  those  situated  on  the  railroads.  They  are  five  in  num- 
ber: Nogales  (in  Sonora  and  Arizona),  Ciudad  Juarez  (opposite  El 
Paso,  Tex.),  Ciudad  Porfirio  Diaz  (opposite  Eagle  Pass,  Tex.),  Nuevo 
Laredo  (opposite  Laredo,  Tex.),  and  Matamoras  (opposite  Brownsville, 
Tex.).  These  are,  respectively,  on  the  Santa  Fe  (or  Sonora)  Railway, 
the  Mexican  Central,  the  Mexican  International,  the  Mexican  Natioual, 
and  the  Matamoras  and  Monterey,  along  the  Mexican  side  of  the  lower 
Rio  Grande,  bought  by  the  Mexican  National  Railway  Company  to  pre 
vent  (or  delay  as  long  as  possible)  its  completion.  This  last-named  line 
runs  from  Matamoras  to  San  Miguel,  connecting  there  with  stage 
for  Monterey;  at  the  other  end  it  connects  with  a  short  line,  the  Rio 
Grande  Railway,  running  from  Browpsville  to  Point  Isabel  (across  the 
bay  from  Brazos  de  Santiago),  on  the  Texas  coast. 

All  plants,  fruits,  stored  grain,  roots,  and  vegetable  products  of  any 
description  coming  from  Mexico  should  be  inspected  before  they  are 
allowed  to  cross  the  border  into  the  United  States.  In  all  cases  espe- 
cially careful  inspection  should  be  made  of  living  plants  or  roots,  potted 
or  otherwise,  when  such  occur. 


nrSECTS  APFECTTOG  STORED  CEREAL  AHD  OTHER  PRODUCTS  IN 

MEXICO. 

By  F.  H.  Chittenden. 

The  warm,  equable  climate  of  Mexico,  particularly  of  its  tropical 
portions,  where  lusects  breed  continuously  the  year  round,  is  particu- 
larly adapted  to  the  existence  of  such  species  as  subsist  on  grain  and 
other  edible  products  that  are  kept  in  store,  a  fact  that  was  brought 
prominently  to  view  by  the  collections  of  the  writer  in  the  exhibits  of 
that  country  displayed  at  the  World's  Columbian  Exposition. 

Toward  the  close  of  Mr.  Townsend's  tour  of  investigation  in  Mexico 
he  was  requested  by  Mr.  Howard  to  collect  such  insects  as  might  be 
found  in  stored  cereal  and  other  edible  seeds  and  similar  products,  but 
owing  to  the  then  limited  time  at  Mr.  Townsend's  disposal  and  the 
further  fact  that  only  a  few  localities  were  visited  nothing  new  or 
especially  interesting  was  taken,  all  the  species  reared  from  samples  of 
bis  collecting  being  common  and  of  cosmopolitan  distribution. 

The  grain  and  seed  display  of  Mexico  was  one  of  the  largest  on  the 
Exposition  grounds,  and  as  the  numerous  samples  came  from  many 
parts  of  that  country  an  exceptionally  fine  opportunity  was  afforded 
for  the  collection  of  the  native  and  injurious  forms. 

A  greater  number  of  insects  were  present  in  these  exhibits  than 
from  any  other  country,  and  all  of  the  really  dangerous  species  were 
found  in  them  (see  author's  report,  Insect  Life,  vol.  vi,  p.  225).  Several 
of  these  insects  are  unknown  or  of  limited  distribution  in  the  United 
States,  and  it  seems  fitting  that  a  list  of  such  as  infest  stored  edible 
products  be  brought  together  as  a  supplement  to  the  lists  of  other 
Mexican  insects  prepared  by  Mr.  Townsend.  I  have  included  a  few 
data  gathered  from  collections  at  the  Atlanta  Exposition  of  1895,  and 
have  added  brief  notes  on  their  food  habits,  injuriousness,  and  distri- 
bution, and  have  indicated  the  species  whose  introduction  into  our 
storehouses  are  especially  to  be  guarded  against. 

The  cosmopolitan  species  of  wide  distribution  in  the  United  States 
are  marked  with  a  star  (*). 

LIST  OF  MEXICAN    INSECTS  THAT-  AFFECT   STORED  PRODUCTS. 

*  Silvanu8  snrinamensis  Linn,  (saw-toothed  grain  beetle). — A  common  cosmopolitan 
ftnd  widely  distributed  species,  fonnd  in  various  Mexican  exhibits  at  the  Columbian 
Exposition  by  the  writer  and  in  shelled  corn  sent  to  this  office  by  Mr.  Townsend.  It 
is  injurious  to  a  great  variety  of  cereal  and  other  seeds,  dried  fruits,  and  many  other 
substances. 

Silvan**  sp. — An  undetermined  species  found  in  yams  and  edible  tubers  in  the 
Mexican  exhibit  at  the  Exposition. 
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*  Cathartus  adrena  Wnltl. — Also  taken  at  the  Exposition.  A  widely  distributed 
general  feeder  like  8.  surinamensis,  but  not  so  common  or  injurious. 

Pharaxonotha  kirschi  Reit. — This  species  was  originally  described  from  Mexico,  and 
was  found  in  the  Mexican  and  Guatemalan  exhibits  of  the  Exposition,  infesting  corn 
meal  and  edible  tubers.  Sufficient  material  was  secured  for  rearing  and  other  experi- 
ment, and  my  experience  with  this  insect  indicates  its  ability  to  hold  its  own  with  the 
other  tropical  species  that  have  already  been  introduced  here.  Its  occurrence  has 
been  noted  in  Brazil,  where  it  may  be  native,  as  well  as  in  tropical  Central  America. 

Until  December  of  1895,  when  Mr.  E.  A.  Schwarz  captured  a  single  individual  of  this 
insect  in  the  vicinity  of  San  Antonio,  Tex.,  it  had  never  been  taken  in  this  country. 
It  was  found  under  dried  leaves  remote  from  human  habitation.  Although  this 
shows  that  the  species  occurs  within  our  faunal  limits,  it  was  probably  imported 
across  the  Mexican  border,  and  there  is  still  danger  of  its  introduction  into  store- 
houses through  commerce  with  Mexico,  and  especially  since  it  is  not  confined  for 
food  either  to  meal  or  tubers. 

Litargus  sp. — A  mycetophagid  closely  allied  to  onr  native  L.  balteatus  Lee.,  breed- 
ing in  abundance  in  potatoes,  yams,  and  other  edible  tubers  at  the  World's  Fair. 
None  of  the  species  of  this  genus  are  known  to  be  injurious,  and  it  is  probably  only 
a  scavenger. 

*  Tenebroides  mauritanicus  Linn,  (cade lie). — A  common  species  of  omnivorous  hab- 
its, but  chiefly  injurious  to  cereals;  probably  indigenous  to  tropical  America,  bat 
long  ago  diffused  by  commerce  over  nearly  the  entire  globe. 

*  Carpophilus  hemipterus  Linn. — An  enemy  of  stored  fruits.  Recorded  by  Dr.  Sharp 
from  Cordova  and  Jalap  a. 

Carpophilus  pallipennis  Say  (corn  sap-beetle). — Collected  by  Dr.  Edw.  Palmer  and 
the  late  H.  K.  Morrison  in  Mexico.  Sometimes  injurious  to  stored  corn  in  our  South- 
ern States. 

*  Carpophilus  dimidiatus  Fab. — Taken  in  numbers  in  corn  meal  at  the  Columbian 
Exposition  by  the  writer.  Widely  distributed  in  Mexico.  Lives  in  cotton  bolls  and 
in  ripening  or  overripe  fruit  in  the  South. 

*Dcrmtstes  vulpinus  Fab.  (leather  beetle). — Living  on  hides  and  dried  fish  in  the 
Mexican  exhibit  at  the  Exposition.  Also  in  the  National  Museum  from  another 
source  in  Mexico. 

Dermestes  carnivorus  Fab.  (mucoreus  Lee.). — Of  similar  habits  to  the  preceding,  and 
said  to  injure  bacon  and  hams  after  the  manner  of  that  species.  Recorded  from 
Mexico  and  from  Texas.    Nearly  cosmopolitan. 

*Necrobia  ruficoVis  Fab.  (red-necked  ham  beetle). — Recorded  from  Guanajuato  by 
Gorham.    Taken  on  dried  fish  at  the  Exposition. 

*Neorobia  mfipes  Fab.  (red-legged  ham  beetle). — Recorded  from  several  localities 
in  Mexico  by  Gorham.    Taken  with  the  above.    Also  infesting  cheese. 

IHnoderus  truncatus  Horn. — This  species  was  first  recorded  by  the  writer  from 
Mexico  (Insect  Life,  vol.  vii,  p.  327)  from  specimens  fonnd  infesting  corn  and  edible 
tubers  at  the  Columbian  Exposition.  It  was  found  in  corn  in  the  Mexican  exhibit 
at  the  New  Orleans  Exposition ;  also  in  samples  of  Mexican  seed  corn  in  the  Botan- 
ical Division  of  this  Department.  This  is  an  aggressive  species  and  will  bear  close 
watching.  It  is  able  to  subsist  on  almost  any  sort  of  roots  and  tubers,  and  would 
create  great  havoc  should  it  become  introduced  into  our  granaries,  as  the  adult  has 
a  habit  of  leaving  the  grain  in  which  it -has  bred  and  boring  into  woodwork  or  any- 
thing else  that  obstructs  its  path.  I  have  known  it  to  bore  into  both  pine  and  hard 
black  walnut.  Described  from  California  from  mutilated  material,  probably  of  acci* 
dental  occurrence  as  the  species  has  not  been  recorded  from  there  since. 

Dinoderus  pusillus  Fab. — Recorded  from  Mexico  by  Rev.  H.  S.  Gorham,  who  states 
that  it  is  "common  in  wood  of  sugar  casks."  It  also  injures  grain.  At  the  Colum- 
bian Exposition  it  occurred  in  two  exhibits  from  Mexico. 

*  Sitodrepa  panicea  Linn,  (drug-store  beetle). — A  well-known  cosmopolitan  species, 
iujurious  to  cereals  and  other  seeds,  drugs,  tobacco  and  other  dried  plants,  and  a 
«$reat  variety  of  dried  substances.    Recorded  from  Cordova  and  Pueblo  by  Gorham. 
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*  Lasioderma  Berricorne  Fab.  (tesiaeeum  Dufts.)  (cigarette  beetle). — Mentioned  by 
Gorham  from  Vera  Cruz.  Of  very  similar  habits  to  the  above,  but  not  so  common, 
and  chiefly  injurious  to  tobacco  and  drugs. 

*  Tribolium  ferrugineum  Fab.  (rust-red  flour  beetle). — An  important  enemy  of  stored 
cereal  and  other  products,  of  wide  distribution.  In  the  Mexican  exhibit  at  the 
World's  Fair;  also  recorded  from  there. 

*  Tribolium  oonfusum  Duv.  (confused  flour  beetle). — Mentioned  by  Dr.  Champion  as 
occurring  in  Mexico,  and  collected  by  Mr.  Townsend.  Of  similar  habits  to  the  pre- 
ceding. 

*  Echocerus  maxillosus  Fab.  (slender-horned  flour  beetle). — This  species  is  probably 
native  to  South  America  and  perhaps  also  to  Mexico.  Common  in  our  Southern 
States  under  bark  and  in  cornfields  as  well  as  in  the  granary. 

* Echocerus  (Gnatlwcerus)  cornutus  Fab.  (broad-horned  flour  beetle). — Champion 
states  that  this  species  has  been  introduced  in  Mexico.  I  am,  however,  inclined  to 
consider  it  as  not  generically  distinct  from  Echocerus,  and  hence,  with  other  species 
of  the  genus,  as  indigenous  to  the  New  World.  Although  cosmopolitan,  it  is  still  of 
limited  distribution  in  the  United  States,  being  comparatively  unknown  outside 
of  California  and  in  the  neighborhood  of  the  Atlantic  seaboard. 

Sitophagus  hololeptoides  Lap. — This  species  is  related  to  the  preceding  and  is  known 
to  have  been  found  in  flour.  It  is  undoubtedly  indigenous  in  Mexico,  but  is  unknown 
in  the  United  States.  As  it  is  probable  that  it  occurs  like  other  allied  forms  chiefly 
under  bark,  its  introduction  with  us  would  not  positively  prove  disastrous. 

Valorus  9ubdeprc88U8  Woll. — The  flour  beetle  mentioned  by  Champion  under  the 
name  of  Palorus  melinus  Hbst.  (Biol.  Centr.  Ainer.,  Col.  vol.  iv,  pt.  1,  p.  174)  as  having 
been  collected  by  Dr.  Edw.  Palmer,  of  this  Department,  at  Minas  Viejas,  has  since 
been  determined  by  the  same  writer  as  the  above-mentioned  species.  It  occurs  in 
granaries  in  Europe  and  elsewhere,  also  under  bark.  In  our  Southern  States  it  has 
been  found,  but  only  uuder  bark. 

*  Tenebrio  obscurus  Fab. — Reared  from  a  larva  collected  in  Mexico  by  Dr.  Palmer. 
The  larva)  of  this  species  and  T.  molitor  are  the  familiar  "  meal-worms7'  and  have 
probably  both  been  introduced  into  Mexico  as  food  for  song  birds. 

*  Alphitobius  diaperinus  Panz.1 — Mentioned  as  occurring  in  Mexico  by  Champion. 
Habits  similar  to  the  meal-worms,  with  which  it  often  occurs.     Widely  distributed. 

*  Alphitobius  pice  us  01. — Also  recorded  by  Champion,  who  states  that  he  found  it  (at 
Panama)  "  amongst  old  bones  throwu  out  from  the  slaughterhouses.''  Cosmopol- 
itan, but  practically  limited  to  the  South  in  the  United  States. 

*  Brnchus  obtectus  Say  (common  bean  weevil). — In  the  greatest  abundance  in  the 
Mexican  exhibit  at  the  Exposition,  and  sent  also  by  Mr.  Townsend.  A  well-known 
enemy  to  beans  almost  everywhere. 

*  Bruchus  4-maculatus  Fab.  (four-spotted  bean  weevil). — A  common  species  in  our 
Southern  States  and  said  by  Sharp  to  occur  in  Mexico. 

*  Bruchus  (chinensis  Linn.)  scutellaris  Fab.  (cowpea  weevil). — Also  recorded  by 
Sharp  from  Mexico. 

Sperm  ophagus  pectoralis  Shp. — This  species,  as  I  have  already  pointed  out  (Insect 
Life,  vol.  vii,  p.  328),  breeds  like  our  common  Brnchus  obtectus  in  stored  beans,  and 
at*  it  is  congeneric  with  other  species  belonging  to  our  United  States  fauna  its  intro- 
duction into  this  country  in  beans  should  be  avoided.  It  was  originally  described 
from  Central  America  and  was  breeding  at  the  Exposition. in  beans  from  Brazil,  as 
well  as  from  Mexico  and  Guatemala. 

.  *  Calandra  granaria  Linn,  (granary  weevil). — In  grain  and  chick-peas  collected 
by  the  writer  at  the  Exposition  and  by  Mr.  Townsend  in  Mexico. 

Calandra  oryza  Linn,  (rice  weevil). — This  species  attacks  all  sorts  of  cereals  and 
is  as  well  distributed  and  injurious  probably  as  any  known  insect.  It  was  present 
in  injurious  numbers  in  nearly  every  grain  exhibit  at  the  Columbian  Exposition,  and 
has  been  sent  us  by  Mr.  Townsend  and  others  from  different  parts  of  Mexico. 

Caulophilus  latinasus  Say. — This  little  cossonine  weevil,  which  bears  some  slight 
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resemblance  to  the  two  preceding  species,  was  received  at  this  office  in  December, 
1895,  from  the  Atlanta  Exposition,  where  it  was  found  in  Indian  corn  and  chick-peas 
(Ctcer  arietiuum)  in  the  Mexican  exhibit.  So  far  as  we  know,  this  is  the  iirst  instance 
of  its  occurrence  in  either  stored  grain  or  legumes,  although  there  is  one  record,  by 
Mr.  Townsend,  of  its  having  been  found  in  dried  ginger  in  Jamaica  ( Institute  of 
Jamaica,  Notes  from  the  Museum,  No.  78).  Occurs  in  Florida  and  South  Carolina, 
but  docs  not  seem  to  be  known  with  us  as  a  storehouse  pest. 

Arwcerus  l  fasciculatus  DeG.  (coffee-bean  weevil). — A  series  of  this  anthribid  beetle 
was  collected  by  Dr.  Palmer  at  Acapulco.  It  is  disposed  to  omnivorousness,  being 
known  to  breed  in  raw  coffee  berries,  cacao  beans,  mace,  nutmegs,  cotton  bolls,  the 
seed  pods  of  the  coffee  weed  (Cassia  sp.),  and  a  plant  called  wild  indigo,  probably  a 
species  of  Indigof  era.  This  insect  is  already  well  known  throughout  tho  cotton  States, 
and  beetles  are  sometimes  found  in  the  Northern  States  in  articles  of  commerce. 

Cryphahw  jalappce  Letz. — This  little  scolytid  borer  is  probably  indigenons  to 
Mexico,  but  is  often  imported  into  other  countries  with  commercial  jalap,  upon  which 
it  lives.    Its  presence  is  not  considered  detrimental  to  the  drug. 

*  Sitotroga  (Gelechia)  cerealella  01.  (Angoumois  grain  moth). — This  species  is  a 
powerful  rival  of  the  two  Calaudras  as  a  granary  pest.  Like  them,  it  thrives  on 
cereals  of  all  kinds  and  is  nearly  as  well  distributed.  At  the  Columbian  and  Atlanta 
Expositions,  and  collected  by  Mr.  Townsend  and  others. 

Epheslia  kuehniella  (Mediterranean  flour  moth). — This  scourge  of  the  flour  mill  was 
breediug  iu  a  large  exhibition  case  from  Mexico  at  the  Exposition,  but  the  colony 
was  promptly  destroyed  and  the  introduction  of  the  species  at  Chicago  thereby  pre- 
vented. It  has  obtained  a  footing  in  several  portions  of  the  United  States,  being 
particularly  destructive  on  the  Pacific  Coast,  but  in  the  East  and  the  South  it  is  still 
very  limited  in  its  distribution,  and  its  introduction  through  Mexico  into  Texas  and 
other  Southern  States  is  more  to  be  dreaded  than  that  of  any  other  storehouse  insect. 

*  Plodiainterpunctclla  Hbn.  (Indian-meal  moth). — A  wide-spread  species,  of  omniv- 
orous habit.  In  grain  and  dried  fruits  from  Mexico  both  in  the  agricultural  and 
horticultural  buildings  at  the  World's  Fair.  It  was  reared  from  cacao  beans  from 
Mexico,  and  from  edible  acorns  collected  in  Chihuahua  by  Mr.  Townsend. 

*  Tinea  biselliella  Hum.  (clothes  moth). — A  series  of  this  moth  has  been  received  from 
Dr.  E.  Duges,  Guanajuato,  Mexico,  with  the  statement  that  the  insect  does  much 
damage  to  stored  corn.  The  species  has  in  this  iustauce,  perhaps,  been  confounded 
with  Sitotroga  cerealella,  although  I  have  myself  reared  it  from  stored  wheat  infested 
with  the  latter  insect. 

Carphoxera  j)telcaria  Riley  (herbarium  geometer). — This  pernicious  herbarium 
pest  was  described  from  material  iirst  found  infesting  dried  plants  received  at  this 
Department  from  Mexico  and  Lower  California,  and  it  is  more  than  probable  that 
these  insects  were  introduced  from  that  country. 

*  Piophila  casei  Linn,  (cheese  skipper). — At  the  Columbian  Exposition  in  cheese; 
also  injures  ham. 

Atropos  sp. — In  the  Mexican  exhibit  at  the  World's  Fair. 

Gamasus  spp. — Two  undetermined  mites  of  this  genus,  with  the  preceding  in  corn. 

In  addition  to  the  above,  a  few  other  species  not  positively  known  to  occur  in  Mex- 
ico should  receive  at  least  passing  mention  here,  as  there  can  be  little  doubt,  from 
what  is  known  of  their  distribution,  that  they  occur  in  that  country.  These  are: 
Cathartus  gemellatus,  the  "red  grain  beetle"  of  our  Southern  States;  Ephestia  el%- 
tella,  or  chocolate  moth;  Anihrenus  verbasci  (varius),  a  common  museum  pest;  Tro- 
godemia  sternal 'e  J ay ne,  a  species  of  somewhat  similar  habits  to  the  preceding  one; 
Calandra  linearis,  the  tamarind- seed  weevil ;  Alphitophagus  bifasciatus,  a  cosmopolitan 
species  often  found  in  storehouses. 

1  Arojcerus  is  the  original  spelling  of  this  genus  (Schoenherr's  Cure.  Disp.  Meth., 
p.  40;  Gen.  et  Sp.  Cure,  vol.  i,  p.  173),  hence  must  take  precedence  over  Arwocerna, 

2  During  April,  while  this  bulletin  was  going  through  the  press,  the  discovery  of 
the  flour  moth  was  announced  in  a  mill  near  Saltillo,  Mexico, 


IOTES  AND  DESCRIPTIONS  OF  THE  HEW  COCCID M  COLLECTED  IN 
MEXICO  BT  PEOF.  C.  H.  T.  TOWHSEVD. 

By  T.  D,  A,  Cockerell, 
yew  Mexico  Agricultural  College  and  Experiment  Station,  Las  Cruce$,  N.  Mex, 

ASPIDIOTDS. 

The  two  following  new  species  are  both  nearctic,  not  neotropical,  types, 

Aipidiotns  nigropunctatua  n.  sp. 

Female  scale. — Subcircular  to  fcuboval,  3  mm.  in  diameter,  only  slightly 
convex,  crowded  together  on  bark.  Color  of  scale  dirty  gray.  Exuviae 
sublateral,  pitch-black,  with  a  narrow  reddish  margin.  Exuviae  cov- 
ered by  an  easily  deciduous  film  of  white  secretion.  Kemoved  from  the 
bark,  the  scales  leave  a  conspicuous  white  mark.  Immature  scale*  are 
rather  brownish. 

Adult  female. — Orange  brown,  oval.  Mouth-parts  large.  Five  groups 
of  ventral  glands,  cephalolaterals  16  (sometimes  more),  caudolaterals  10 
or  11;  median  group  with  7  or  8  orifices.  Anal  orifice  elongate  in  form, 
somewhat  posterior  to  level  of  caudolateral  groups  of  glands.  Four 
pairs  of  lobes,  these  blunt  and  subtruncate,  broad  but  not  very  broad, 
and  flattened  as  in  mimosce;  median  lobes  close  together  but  not  touch- 
nig,  their  proximal  sides  parallel,  their  ends  squared  though  rather 
irregular  or  subcrenate;  second  and  third  lobes  distinctly  notched; 
fourth  rather  low  and  rounded,  with  a  smaller  detached  portion 
cephalad.  Gephalad  of  this,  the  margin  presents  three  small  lob- 
ules. Plates  not  conspicuous,  scale-like,  short.  Between  the  lobes 
are  saccular  incisions,  such  as  are  seen  in  mimosa,  etc.  These  are  as 
follows:  A  short  one  at  inner  base  of  each  median  lobe;  a  large  one, 
followed  by  a  small  one,  between  first  and  second  lobes;  a  large  one, 
with  a  small  one  on  each  side  of  it,  between  the  second  and  third  lobes; 
three  rather  small  ones  between  the  third  and  fourth  lobes.  The  oval 
(dorsal)  pores  are  as  follows:  One  beneath  each  median  lobe;  four  or 
live  beneath  (cephalad  of)  second  lobe;  a  row  of  about  nine  beneath 
third  lobe;  a  row  of  four  or  five  beneath  interval  between  third  and 
fourth  lobes.  In  a  line  with  the  last-mentioned  row,  but  some  distance 
cephalad,  is  an  irregular  series  of  twelve  small  round  pores. 

Embryonic  larva  with  conspicuous  blue-black  eyes. 

Habitat. — San  Luis  Potosi,  Mexico,  on  shrub  called  "  trueno,"  October 
12, 1884.    (Towuaend  No.  13;  Div,  Ent  Dept.  Agr.  No,  GU2.) 
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Closely  allied  to  A.  obscurus  Comst.,  but  differs  in  color  of  exuviae, 
shape  of  female,  and  number  of  orifices  in  grouped  glands. 

Note — Diagnostic  descriptions  of  these  species  have  been  given  under  the  title  ' 
"Preliminary  Diagnoses  of  New  Coceithe,"  and  published  in  Supplement  to  Psyche, 
February,  1896  (pp.  18-20),  in  order  to  secure  priority  to  Mr.  Cockerell,  the  date  of 
issuance  of  this  bulletin  being  uncertain. — L.  O.  H. 

Aspidiotus  townsendi  n.  sp. 

Female  scale. — On  upper  side  of  leaf,  1  to  1J  mm.  in  diameter,  circu- 
lar or  slightly  oval,  quite  flat,  thin,  grayish  white  or  rather  almost  trans- 
parent. Exuvise  central  or  nearly  so,  covered,  round,  pale  orange, 
strongly  contrasting  with  scale.  First  skin  placed  rather  to  the  side  of 
the  second. 

Male  scale. — Similar  but  smaller  and  elongate,  with  the  exuviie 
toward  one  end. 

Adult  female. — Orange,  when  boiled  in  soda  becoming  colorless,  with 
the  terminal  portion  tinged  with  brown.  Shape  subcircular,  occasionally 
reniform.  Four  groups  of  ventral  glands,  cephalolaterals  4  to  8,  caudo- 
laterals  5.  Anal  orifice  large,  oval,  about  twice  its  length  from  hind 
end.  Two  pairs  of  rounded  lobes,  median  largest,  not  contiguous. 
Hounded  incisions  between  the  lobes,  as  in  uvce%  ancylus,  cydonicc,  et<j. 
Plates  forming  a  scaly  fringe  in  the  region  of  the  lobes.  Margin  ceph 
aiad  of  the  lobes,  with  six  spine-like  plates,  branched  at  tips,  the  first 
(candad)  three  the  largest.  An  irregular  row  of  oval  dorsal  pores  some 
distance  from  margin  of  terminal  portion. 

Habitat. — Ciudad  Porfirio  Diaz  (Piedras  Negras),  Coahuila,  Mexico, 
November  17, 1894,  on  leaves  of  tree  with  entire  or  very  slightly  toothed 
ovate-lanceolate  leaves,  33  to  57  mm.  long.  (Townsend ;  Div.  Ent.  Dept. 
Agr,  No.  6466.) 

I  arn  obliged  to  regard  this  as  a  new  species,  but  it  is  very  near  to 
A.  nvw  Comst..  and  especially  to  the  "physiological  species"  A.  color- 
atus  Ckll.,  which  latter  lives  on  Chilopsis  in  the  Mesilla  Valley,  New 
Mexico.  In  coloratus  both  scale  and  exuviae  are  concolorous  pale  orange 
brown,  whereas  in  townsendi  the  scale  and  exuviaB  strongly  contrast. 
On  superficial  examination,  the  present  species  might  perhaps  be  con- 
founded with  aurantii}  articulatus,  or  dictyospcrmi,  but  a  microscopical 
examination  at  once  shows  marked  differences  from  auy  of  these. 

Aspidiotus  yucca  n.  sp. 

Female  scale.— Small,  greatest  diameter  about  1  mm.  or  a  little  over. 
Oval,  moderately  convex,  dirty  whitish,  with  the  covered,  inconspicuous, 
pale  brown  exuviae  to  one  end.  Exuviae  when  rubbed  appear  shining 
dark  brown  or  black,  very  conspicuous.  The  scales  leave  a  white  mark 
when  removed  from  the  plant. 

Adult  female  (boiled  in  alkali). — Transparent,  very  pale  yellowish, 
sometimes  brownish )  mouth-parts  and  end  of  body  tinged  a  deeper  yel- 
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low.  Shape  nearly  circular.  Lobes  dark  brown,  in  strong  contrast, 
appearing  purple  edged  in  some  lights;  margin  cephaJad  of  lobes  also 
appearing  purple.  Three  pairs  of  lobes,  all  low,  the  median  ones  largest, 
rounded,  broad,  not  contiguous ;  the  other  two  pairs  rudimentary.  Three 
pairs  of  spine  like  plates,  i.  e.,  a  pair  between  median  lobes  and  one  on 
each  side  adjacent  to  second  and  third  lobes.  These  plates  are  con- 
spicuous, sharp,  much  longer  than  the.  lobes.  Very  small,  sac-like  inci- 
sions between  the  lobes.  A  transversely  elongate,  pore  beneath  space 
between  median  lobes  and  one  beneath  each  second  and  third  lobe. 
Anal  orifice  very  far  posterior,  less  than  its  length  from  hind  end.  No 
grouped  ventral  glands,  but  as  the  specimens  have  neither  eggs  nor 
larvae  they  are  probably  not  fully  mature. 

Habitat. — Ciudad  Porfirio  Diaz,  Ooahuila,  Mexico,  November  26, 1894, 
on  a  Yucca,  doubtfully  referred  to  Y.  austral  is.  (Townsend;  Div.  Ent. 
No.  6465.)    Closely  allied  to  A.  bowreyi  Ckll.,  which  occurs  on  Agave. 

Aipidiotn*  peroeaa  Comst. 

Mr.  Arthur  de  Cima,  United  States  consul  at  Mazatlan,  has  been 
kind  enough  to  send  me  a  piece  of  cocoanut  palm  leaf  from  his  garden. 
On  it  I  find  two  examples  only  of  an  Aspidiotusj  one  too  young  to  do 
anything  with,  the  other  just  forming  the  true  scale.  Except  that  the 
plates  are  perhaps  less  branched,  the  insect  agrees  with  A.persece,  and 
1  can  do  nothing  but  refer  it  thereto. 

The  following  is  a  description  of  the  specimen : 

Female  scale. — Diameter  about  1  mm.,  circular,  very  slightly  convex, 
opaque,  reddish  brown  with  the  central  portion  blackish,  exuviae 
covered.  True  scale  just  forming,  whitish,  but  would  no  doubt  become 
darker  with  maturity. 

Adult  female.— Pale  orange  yellow,  subcircular  or  very  broadly  pyri- 
form ;  three  pairs  of  distinct  lobes  and  three  others  rudimentary.  Median 
lobes  small,  rounded  at  ends,  parallel  sided,  nearly  as  far  apart  as  the 
width  of  one  5  second  aud  third  lobes  oblique  broad,  low,  finely  serrate 
on  their  margins;  third  lobe  longer  than  second,  and  with  more  seme; 
fourth  lobe  a  little  longer  than  third,  very  broad  and  low,  with  its  margin 
also  serrate  or  finely  crenulate;  fifth  lobe  about  as  long  as  third,  very 
low.  Beyond  this,  three  or  four  small  serrated  prominences  indicate  other 
rudimetary  lobes.  A  pair  of  short,  spine-like  plates  between  median 
lobes,  a  pair  between  median  and  second,  and  also  between  second  and 
third  and  third  and  fourth,  those  between  second  and  third  being  some- 
what largest  of  any.  Long,  sac-like,  tubular  glands  between  the  lobes, 
or  rather  at  their  bases,  those  cephalad  of  second  and  third  lobes  being 
the  longest.  Numerous  transversely  oval  pores  as  usual  in  some  species. 
Pour  groups  of  ventral  glands,  caudolaterals  of  seven  orifices,  cephal- 
olaterals  of  eleven.  Anal  orifice  moderately  large,  pyriform,  slightly 
eaudad  of  level  of  caudolateral  groups  of  gl^ndp,  Surface  finely  striate, 
13448— No.  4 3 
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This  is  very  much  like  A.  scutiformis  in  the  characters  of  the  female, 
but  the  scale  is  quite  different. 

Ceroplastes  mexicanus  n.  sp. 

Female. — Waxy  scale,  G  mm.  long,  5  broad,  3J  high.  Wax  moder- 
ately thin,  grayish  white  with  an  ochreous  tinge,  smooth,  without 
noticeable  ridges  or  grooves.  The  wax  is  clearly  separated  into  plates, 
though  one  has  to  look  closely  to  see  the  sutures,  which  are  coucolor- 
ous  with  the  rest  of  the  wax.  Plate  nuclei  small,  dull,  dark  purplish, 
with  the  usual  central  spot  of  white  secretion.  Dorsum  of  denuded 
insect  simply  convex,  caudal  spine  rudimentary.  Derm  yellowish 
brown,  with  round  gland  spots  encircled  by  a  suffused  irregular  ring  of 
dark  brown.  Legs  ordinary.  Coxa  with  a  pair  of  moderately  long 
bristles  at  its  end.  Trochanter  with  a  very  long  hair — as  long  as  the 
femur.  Femur  only  about  as  long  as  tibia.  Tibia  about  one-third 
longer  than  tarsus.  Tarsal  digitules  fairly  long  and  stout,  with  large 
suboval  knobs.  Claw  short,  curved;  digitules  of  claw  stout,  with 
large  round  knobs  distinctly  separate  from  the  stalks.  Antennae  of 
the  usual  .lecaniine  type,  joints  very  obscure,  but  there  appear  to  be 
certainly  seven;  4  longest,  a  little  longer  than  3;  2  and  1  subeqaal; 
the  last  three  shortest  and  subequal;  formula  4, 3  (1, 2)  (5, 6,  7);  4  with 
a  very  long  hair  and  two  short  ones  at  its  end;  last  joint  with  several 
hairs,  but  none  nearly  so  long  as  that  on  4. 

Habitat. — San  Luis  Potosi  and  Guaymas,  Mexico;  on  Catalpa  sp., 
October  12, 1894.    (Townseud  No.  20=  Div.  Ent.  Dept.  Agr.  No.  6434.) 

In  shape  and  size  near  to  C.  cirripediformis  Comst,  but  at  once 
separated  by  superficial  appearance  alone.  It  is  superficially  rather 
like  C.  irregularis  Ckll.,  but  that  species  is  really  quite  distinct  and 
does  not  show  separate  plates. 

Coccus  cacti  L.  subsp.  confosus  Ckll. 

Habitat. — Near  Arroyo,  Tex.,  December  10,  1894,  on  Opuntia. 
(Townsend;  Div.  Ent.  Dept.  Agr.  No.  5859.) 

In  the  "  American  Naturalist"  for  December,  1893,  I  published  an 
article  on  the  different  species  of  Coccus.  Since  then  two  important 
facts  have  developed,  viz:  (1)  The  antenna*  of  C.  confusus  are  normally 
7-jointed,  as  in  the  other  species;  (2)  the  Jamaican  insect  is  not  typical 
C.  cacti.  The  races  of  Coccus  now  known  to  me  are  four  in  number.  It 
seems  preferable  to  regard  them  as  subsides  of  C.  cacti  rather  than  as 
distinct  species. 

(1)  C.  cacti  Linn. — This  I  have  seen  alive  only  in  Madeira.  The  females  are  com- 
paratively large  and  sparsely  covered  with  mealy  secretion.  Those  I  have  studied 
had  been  purchased  for  the  use  of  the  chemical  department  of  the  New  Mexico  Col- 
lege. They  are  sold  whole  and  ground  down  in  a  mortar  to  provide  the  pigment.  I 
was  surprised  to  find  that  the  derm  of  these  was  very  distinctly  reticulate,  the  reticu- 
lations small  and  equally  broad  in  any  direction.  The  groups  of  gland  orifices  were 
brown,  and  therefore  very  conspicuous;  the  number  of  orifices  iu  a  group  variable, 
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about  seven  on  an  average,  perhaps.  These  orifices  are  considerably  larger  than  in 
confusus.  Antenna*  as  usual  in  the  genus.  Legs  much  larger  than  in  confusus ;  femur 
stoat.  Truncate  spines  very  narrow  (in  the  Jamaican  insect  they  are  very  broad), 
with  some  complete  spines  among  them.  The  insect,  flattened  under  a  cover  glass, 
is  5  mm.  long  and  3  broad. 

(2)  The  Jamaican  insect.  Secretion  profuse,  as  in  confusus.  Truncate  spines 
thicK,  as  in  tomentosus.  I  am  inclined  to  suppose  that  this  may  be  the  variety  called 
"sylrestre"  but  as  I  have  seen  no  clear  description  of  that  form  I  am  in  doubt. 

(3)  C.  tomentosus.  Found  in  the  Guanajuato  region  of  Mexico.  The  females  are 
not  imbedded  in  profuse  secretion  as  iu  con f us  us,  but  are  clearly  separable,  being 
nevertheless  each  one  euveloped  in  secretion,  and  not  almost  naked  as  in  typical 
cacti.  This  was  supposed  to  bo  the  "sylvestre" —  tomentosus,  by  Lichtenstein,  who 
bad  previously  placed  it  (in  MS.)  as  a  new  Acanthococcus.  It  appears  that  he  noticed 
the  insect,  under  the  name  tomentosus,  in  Bull.  Soc.  Ent.  France,  1884. 

Dr.  Dug&s  kindly  lent  me  a  letter  which  Lichtenstein  wrote  him  on 
July  4, 1884,  containing  the  following  passage,  freely  translated: 

"  I  suppose  you  note  that  I  have  not  published  the  Opuntia  coccid 
under  the  name  Acanthococcus  opunttWj  for  I  have  found  that  Lamarck 
had  named  'la  Oochenille  sylvestre  du  Mexique*  Coccus  tomentosus.  I 
must  use  the  specific  name,  though  I  am  not  sure  that  it  is  the  same 
insect,  not  yet  having  been  able  to  consult  Lamarck's  work  in  that  of 
Thierry  de  M6rouville.    I  will  do  this  in  the  winter." 

I  would  not  here  publish  Liechtenstein's  original  manuscript  name  did 
I  not  think  that  it  would  have  to  be  brought  into  use,  owing  to  the  uncer- 
tainty about  tomentosus.  In  such  case  we  can  call  the  Guanajuato  form 
C.  cacti  subsp.  opuntice  (Licht.  MS.). 

(4)  C.  confusus.  Antenna?  7-jointed  in  well-developed  individuals;  joint  4  decid- 
edly longer  than  in  Signoret's  figure  of  cacti.  Smaller  than  cacti,  and  enveloped  in 
profuse  secretion,  so  that  I  presume  it  would  he  impossible  to  use  it  commercially. 

This  is  the  form  inhabiting  the  southwestern  United  States.  The 
most  northern  locality  from  which  I  have  seen  specimens  is  Colorado 
Springs,  Colo.,  November,  1894  (Professor  Gillette).  Professor  Tourney 
sends  it  from  Tucson,  Ariz.,  on  Opuntia  versicolor  Engelm. 

Still  another  form,  the  C.  bassi  Targ.,  is  quite  unknown  to  me.  In 
Ceylon,  also,  where  the  species  has  been  introduced,  Mr.  E.  E.  Green 
recognizes  not  only  the  typical  form,  but  a  variety  which  he  has  named 
ceylonieus. 

Note. — Mr.  Clarence  E.  Rhodes,  one  of  my  students  in  zoology,  has  been  working 
oat  the  relative  amounts  of  pigment,  weight  for  weight  of  the  insects  as  gathered, 
in  the  different  forms  of  Coccus.  Following  a  method  suggested  by  Professor  Goss, 
chemist  of  the  New  Mexico  Agricultural  Experiment  Station,  it  was  ascertained  that 
taking  commercial  C.  cacti  as  100  the  pigment  in  the  same  weight  of  tomentosus 
(opnntias)  from  Guanajuato  was  equivalent  to  80,  while  that  of  C.  confusus  from  Las 
Cruces  was  equivalent  to  only  16.  It  is  evident  that  confusus  is  of  practically  no 
commercial  value. 
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Genus  COHGHASPIS  CookerelL 

Conchaspis  Ckll.,  Ball.  Bot.  Dept.  Jamaica,  No.  40,  Feb.  [pnbl.  March],  1893; 
Journ.  Inst.  Jamaica,  No.  6,  April  [publ.  May],  1893;  Gard.  Chron.,  May  6, 
1893.    Pseudinglma  Newstead,  Ent.  Mo.  Mag.,  July,  1893,  p.  153. 

Conchaspis  angraci  var.  hibisci  n.  var. 

Female  scale. — Differs  from  angrceci  in  being  perhaps  a  little  larger, 
grayish  white,  with  the  apex  tilted  over  onto  the  side;  strong  ridges, 
about  three  in  number,  run  from  the  apex  toward  the  opposite  margin. 

Adult  female. — Derm  colorless,  with  the  last  three  abdominal  segments 
strongly  tinged  with  brown.  Shape  elongate-oval.  Mouth -parts  large ; 
rostral  loop  either  hardly  reaching  to  level  of  insertion  of  middle  legs, 
or  longer,  reaching  to  insertion  of  hind  legs.  Eyes  as  usual  in  genus; 
round  gland  orifices  or  spinnerets  also  normal.  Legs  short;  femur 
stout,  decidedly  longer  than  tibia  and  tarsus.  Claw  moderate.  An- 
tennae short,  somewhat  tapering,  brownish,  4-jointed,  2  somewhat  long- 
est, the  others  about  equal  in  length.  Abdomen  endiug  in  a  pair  of 
contiguous  lobes,  rapidly  descending  and  notched  without.  Segments 
with  long  bristles  on  their  lateral  margins,  usually  a  pair  on  each  side 
but  sometimes  one,  sometimes  three.  In  the  thoracic  region  these  bristles 
are  very  long,  but  they  become  successively  smaller  on  the  abdomen. 

Habitat. — Tampico,  Mexico,  on  Hibiscus  sp.  prob.  floridcmus.  (Town- 
send  JSo.  28  =  Div.  Ent.  Dept.  Agr.  No.  6439.) 

This  occurs  on  the  twigs  and  leaf  stems,  whereas  the  typical  angrceci 
is  found  on  the  leaves  of  orchids.  I  place  this  as  a  variety  of  angrceci) 
because  there  is  so  little  in  structure  to  distinguish  it,  but  I  presume 
it  is  a  "physiological  species,"  breeding  true  and  never  occurring  on 
orchids. 

Dactylopius  olivaceus  n.  sp. 

Female  (in  alcohol). — Long.  3 J,  lat.  2 J,  alt.  l£mm.;  dark  olive  brown, 
distinctly  segmented;  on  drying  becoming  whitish  from  a  covering  of 
mealy  powder.  Posterior  tubercles  obsolete.  AntennaB  and  legs 
brown ;  legs  shorter  than  their  distance  from  one  another.  Antennse 
slender,  distinctly  narrower  than  tibia,  8-jointed;  8  extremely  long, 
cylindrical,  a  little  longer  than  6  and  7 ;  1  large,  longer  than  broad ;  1, 2, 
and  3  subequal  in  length,  then  6  and  7  subequal,  then  5,  then  4  very 
short;  formula  8  (1,  2, 3)  (6,  7)  5,  4;  joints  with  sparse  whorls  of  short 
hairs.  Legs  very  stout,  coxa  extremely  large,  the  trochanter  large. 
Femur  about  as  long  as  tibia  and  tarsus.  Tibia  about  one-third  longer 
than  tarsus.  Tibia  and  tarsus  apparently  with  a  longitudinal  groove, 
but  this  appearance  is  certainly  no  groove,  but  seems  to  be  the  tendon 
of  the  extensor  muscle.  The  usual  four  digitules  present ;  the  tarsal  ones 
quite  long,  about  as  long  as  tarsus.  These  digitules  all  filiform,  with 
small  round  knobs.  Derm  (by  transmitted  light  after  boiling)  pale 
pinkish,  transparent,  with  scattered  small  round  gland  spots.  Hairs 
pf  anogenital  ring  very  small  and  slender,  easily  overlooked,    Embry- 


37 

onic  larva  pale  pinkish ;  hairs  of  anogenital  ring  relatively  much  larger 
than  in  the  adult. 

Habitat — Ciudad  Porfirio  Diaz,  Coahuila,  Mexico,  on  Yucca  (prob. 
T.  australis),  November  25, 1894.    (Townsend;  Div.  Eut.  No.  6464.) 

At  first  I  thought  I  would  not  describe  this  species,  having  only 
alcoholic  material,  but  its  characters  are  so  distinct  that  it  will  be  eas- 
ily recognized.  It  is  something  like  D.  glaucus  Maskell,  and  is  one  of 
those  forms  which  are  only  placed  in  Dactylopius  because  no  better 
place  can  be  found  for  them  pending  a  revision  of  the  dactylopiine 
genera,  for  which  the  time  is  perhaps  hardly  ripe. 

Eriococcus  dubius  n.  sp. 

Female. — When  dried,  very  dark  reddish  purple  (boiled  in  caustic 
soda,  does  not  stain  liquid);  length  with  sac  a  little  over  3  mm.;  sac 
loosely  felted,  white,  with  a  slightly  yellowish  tinge;  form  as  usual  in 
gen  a  8.  Derm  colorless,  with  numerous  stout  spines.  Legs  and  antennas 
pale  brownish  yellow.  Anteunae  fairly  slender,  7-jointed,  3  longest, 
and  almost  (sometimes  quite)  as  long  as  4  and  5,  though  sometimes  4  is 
nearly  as  long  as  3 ;  joint  4  longer  than  5  and  G ;  7  decidedly  longer  than 
oor  6;  5  longer  than  6;  formula  3, 4  (1, 2)  7, 5, 6,  or  3, 4, 2  (1, 7)  5, 6.  Legs 
moderately  slender;  coxa  longer  than  tibia,  but  shorter  than  femur. 
Tibia  and  tarsus  subequal;  sometimes  tibia,  sometimes  tarsus,  a  little 
the  longer.  Claw  very  large,  not  much  curved.  Digitules  ordinary, 
slender  but  not  filiform.  Large  bristles  on  inner  side  of  tibia  and 
tarsus.  Hair  on  trochanter  short,  not  half  as  long  as  femur.  Posterior 
tubercles  small,  but  cylindrical,  as  usual  in  genus.  Anogenital  ring 
with  eight  hairs. 

Embryonic  larva  elongate,  pink,  with  prominent  posterior  tubercles 
emitting  the  usual  long  setae.  Rows  of  spines  down  the  back,  as  in 
larva  of  Coccus.  Fifteen  stout  spines  on  each  lateral  margin,  occupy- 
ing posterior  two-thirds  of  margin.  Legs  and  mouth-parts  large. 
Antennae  stout,  6-jointed,  3  longest,  4  and  5  shortest,  6  about  as  long 
as  4  and  5. 

Habitat — Valles,  State  of  San  Luis  Potosi,  Mexico,  on  a  shrub  not 
identified,  but  with  leaves  small,  lanceolate,  pale  apple  green  above, 
densely  stellate-pubescent  beneath.  (Townsend,  October  13, 1894 ;  Div. 
Ent  Dept.  Agr.  No.  6441.) 

It  is  severely  attacked  by  a  species  of  Leuoopis. 

This  species  proves  to  be  extremely  close  to  E.  coccineus  Ckll.,  which 
is  no  doubt  really  neotropical,  though  so  far  only  known  from  a  Ne- 
braska greenhouse.  It  would  have  made  the  differences  between 
dubius  and  coccineus  clearer  if  the  former  could  have  been  described  in 
its  living  state,  but  although  I  had  a  brief  glance  at  dubius  before  Pro- 
fessor Townsend  sent  it  to  Washington  it  did  not  occur  to  me  to  make 
any  descriptive  notes  at  the  time,  since  I  had  no  idea  that  I  should  be 
tbe  one  to  introduce  the  species  into  the  literature.    It  has  been 
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suggested  that  this  is  perhaps  not  a  true  Eriococcus,  but  I  must  agree 
with  Mr.  Maskell  in  placing  such  forms  as  this  in  that  genus. 

Lecanium  imbricatum  n.  sp. 

Female  (on  twig)  about  4  mm.  long,  oval,  moderately  convex,  much 
wrinkled,  no  doubt  from  contraction  in  drying,  therefore  probably 
soft  when  alive.  Reddish  brown,  moderately  shiny,  more  or  less  cov- 
ered, especially  at  sides,  with  a  thin,  fragile  coat  of  glassy  secretion. 
Derm  thickly  beset  with  large  brown  glands,  which,  viewed  laterally, 
are  broadly  fusiform.  Anogenital  ring  with  eight  long  hairs,  about  as 
long  as  the  anal  plates.  Anal  plates  yellowish  brown,  longer  than 
broad,  with  the  outer  sides  nearly  equal  and  meeting  at  about  a  right 
angle.  Antennae  very  short  but  thick,  rudimentary,  joints  not  distin- 
guishable; tip  with  several  hairs.  Legs  rudimentary,  very  short  and 
stout;  the  femur  might  almost  be  described  as  oval. 

Male. — Scale  as  usual  in  genus,  white,  glassy,  rugose;  very  numerous 
on  twig,  overlapping  one  another  like  tiles  on  a  house  or  the  invola- 
cral  bracts  of  a  composite  plant. 

Habitat. — Alta  Mira,  Tamaulipas,  Mexico,  on  Mimosa,  October  15, 
1894.    (Townsend;  Div.  But.  Dept.  Agr.  No.  G440.) 

A  very  interesting  species,  of  a  neotropical  type,  characterized  by  a 
nonreticulate  derm  with  large  glands,  antennae  and  legs  often  rudi- 
mentary or  wanting,  surface  more  or  less  covered  with  waxy  or  glassy 
secretion.  The  curious  South  American  forms  of  Lecanium,  mostly 
appertaining  to  this  type  but  very  diverse  among  themselves,  have 
remained  practically  unknown ;  at  the  present  time  several  new  species, 
brought  to  light  by  Dr.  von  Ihering,  can  only  be  regarded  as  a  small 
portion  of  those  which  doubtless  exist. 

The  nearest  ally  of  L.  imbricatum  certainly  appears  to  be  L.  uricki 
Ckll.,  discovered  in  Trinidad,  but  lately  received  also  from  Brazil. 
The  Brazilian  examples  are  on  Smilax  campestris  Griseb.,  Rio  Grande 
do  Sul  (Dr.  von  Ihering);  they  seem  certainly  to  belong  to  urichi,  but 
whereas  in  the  types  of  that  species  I  found  no  antennae,  on  examining 
a  Brazilian  example  I  find  short,  pale  antennae  of  about  seven  joints. 

Orthezia  sonorensis  n.  sp. 

Female. — Length  2£  mm.,  with  ovisac  11  mm.;  breadth  of  sac  3J  mm. 
Dorsum  covered  by  the  white  secretion,  except  a  small  area  posteriorly. 
Four  strong  laminae  on  each  side  projecting  backward  over  base  of 
ovisac;  median  lamina  (or  pair)  very  much  abbreviated.  Derm  trans- 
parent, thickly  beset  with  small  spines.  Legs  orange  brown,  coxa 
broader  than  long,  femur  about  as  long  as  tibia,  tarsus  hardly  more 
than  half  as  long  as  tibia;  claw  stout,  not  much  curved;  claw  and  distal 
half  of  tarsus  dark  brown.  Tibia  and  tarsus  with  numerous  short  stout 
spines  on  inner  side.  [Antenuo)  broken  in  the  adults  examined.]  Im- 
mature form  with  7-jointed  antennae;  formula  7,  3  (1,  2,  4)  5,  6;  5  very 
nearly  as  long  as  4, 7  very  slender.  Earlier  stage  with  6  jointed  antennae ; 
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formula  6,  3,  1,  4  (2,  5);  4  sometimes  much  more  slender  than  3. 

Anogenital  ring  with  six  distinct  hairs.    Claw  with  very  small  digitules. 

Habitat — San  Ignacio,  Sonora,  Mexico,  on  "gecota,"  Eymenocloa 

monogyra.    (Townsend,  October  4, 1894 ;  Div.  Ent.  Dept.  Agr.  No.  6448.) 

The  affinities  of  this  fine  species  are  clearly  with  0.  annce  Ckll.,  which 
it  much  resembles.  These  forms  are  of  the  type  of  O.  urticce  Linn,  as 
regards  the  formation  of  the  laminae  or  lamellae  of  white  secretion. 

The  following  form,  closely  allied  to  P.  yuccce1  Coq.  (D.  mexicanus 
Ckll.),  has  just  been  received  from  Antigua: 

Phenacoccw  yuccse,  n.  var  barberi  Ckll. 

Female. — In  spirits  looks  like  a  Monophlebus,  the  cottony  secretion 
having  been  lost;  whitish,  nude,  shiny,  segmentation  distinct;  length 
about  5,  breadth  about  2£  mm.;  legs  and  antennae  pale  reddish  brown 
(very  much  paler  than  those  of  P.  yuccce),  shiny.  Anogenital  ring  with 
six  stout  bristles.  Posterior  lobes  rounded,  low,  inconspicuous,  with  a 
few  hairs  and  numerous  short  spines,  after  the  manner  of  Dactylopim. 
Antennae  9-jointed,  the  joints  subequal,  very  distinct,  bearing  whorls 
of  hairs;  9  about  one-third  longer  than  8;  7  a  little  longer  than  8;  2, 
4, 5, 6,  and  7  practically  equal,  2  perhaps  slightly  the  shortest;  3  a  little 
longer  than  4;  1  about  as  long  as  2 ;  formula  9, 3  (1, 2, 4, 5, 6, 7)  8.  Legs 
large,  ordinary,  tibia  somewhat  longer  than  femur;  tibia  and  femur  each 
with  two  rows  of  stiff  bristles,  tibial  bristles  about  twelve  in  a  row, 
femoral  about  seven.  Trochanter  with  five  bristles  and  one  long  hair. 
Tarsus  extremely  short;  excluding  claw,  it  is  of  the  same  length  as 
last  joint  of  antenna.  Claw  large,  curved,  with  a  small  but  very  dis- 
tinct denticle  on  its  inner  side.  Tarsal  digitules  filiform,  with  minute 
but  distinct  knobs;  digitules  of  claw  filiform.  Sides  of  segments  with 
round  patches  of  small  spines. 

Habitat. — Collected  by  Mr.  C.  A.  Barber,  in  Antigua,  on  Allamanda 
and  Thunbergiagrandiflora,  and  also  observed  by  him  on  Coleus  and  6Vo- 
ton  growiug  near  the  Thunbergia.  Mr.  Barber  also  sent  me  numerous 
specimens  which  he  found  on  a  plant  not  identified,  at  St.  Kitts. 

Although  the  material  sent  was  abundant,  it  was  all  in  alcohol  and 
included  no  males;  hence  I  am  unable  to  determine  whether  we  have 
to  do  with  a  distinct  species  or  not.  The  distinctions  from  yuccce,  so 
far  as  can  be  made  out  from  the  alcoholic  material,  are  very  sliglit, 
although  barberi  can  be  easily  separated  by  the  pale  legs  and  antenna*. 
These  forms  are  not  typical  Phenewoccus  (Ptteudococcus  Auctt.)  by  any 
means,  and  will  doubtless  have  to  be  eventually  placed  in  a  distinct 
genus  or  subgenus.  I  hesitate  to  make  such  a  change  now,  because  the 
whole  dactylopiine  series  stands  in  need  of  generic  revision,  and  it  will 
be  better  to  let  the  matter  rest  until  this  work  can  be  taken  in  hand. 


1 1  have  received  alcoholic  specimens  of  this  insect  from  Mr.  Urioh,  collected  in 
Trinidad.  They  show  joint  3  of  antenna;  rather  longer  than  9 ;  otherwise  they  agree 
excellently  with  the  barberi  from  Antigna.  Mr.  Urich  writes  that  he  found  them  in 
8t  Anns,  on  orange  trees,  hat  they  were  not  common. 


A  LIST  OF  SCALE  INSECTS  TOTTED  UPON  PLANTS  ENTERING  THE 
POET  OF  SAN  FBAJfCISCO. 

By  Alexander  Craw, 
Quarantine  Officer  and  Entomologist,  State  Board  of  Horticulture,  California. 


Name  of  species. 

Country. 

Trees  and  plants. 

Orange. 

Orange  and  Fourcroyia. 

Cocoanut  palms. 

Orange,  Aucuba,  Enonymns. 

Camellia,  orange,  camphor,  azalea,  Olea 

fragrans,  tea. 
Orange,  banana,  Hex,  Aspidistra, 
Orange.  x 

Palms  (Latania  borbonica). 
Palms,  olives,  Acacia,  Araucaria  bid- 

wellii. 
Ornamental  plants. 
Palms- 

anruitii  Mask.1 

Australia 

citrinas  Cog.  MSS.* 

duplex  Ckll. 

Central  America 

Japan  

do 

flcus  Ashm 

do 

Florida 

Cuba 

rossii  Mask 

Australia 

splmrtoides  CkU 

nerll  Bouehi* 

Eastern  States 

Australia 

Do. 

Honolulu 

Do. 

Aspidistra  lurida. 

Asterolecanium  pustulans  Ckll 

Ceroplastes  cerirerus  Anderson 

fioridensis  Comst 

Honolulu 

Japan  

Camellia,  orange,  gardenias. 

Orange. 

Aspleniom  fern. 

Florida 

rubens  Mask 

Honolulu 

sp 

Singapore 

Japan  

w  m wu 

Chionaspis  Aspidistra  Sign 

do 

Aspidistra  lurida. 

Eucalyptus  f. 

Orange.                          • 

Lime. 

Orange. 

Osmanthus,  Aspidistra. 

Palms. 

assimilis  M ail 

Australia 

biclavis  Comst 

Tahiti 

oitri  Comst 

Southern  Mexico 

Australia 

Japan 

Samoa 

difficilis  CkU 

Japan 

Diaspis  amygdali  Tryon 

.  ...Vdo 

Cherry,  peach,  plum,  apricot,  prune, 

walnut,  persimmon,  Eleagnua. 
Shrub. 

patelhnformis  Sasak.  ( f ) 

rose  Bouehi  * 

Honolulu 

Eastern  States 

Central  America 

Australia 

Blackberry,  rose. 
Rose. 

Dactylopius  anrilanatus  Mask 

adonidum  IAnn.* 

Eastern  States 

Florida 

Croton. 

destructor  Comst 

Orange. 
Dracaena. 

longifilis  Comst 

Eastern  States 

Washington  Island, 

Marq. 
Honolulu 

pandani  CkU 

albisziao  Mask 

Orange. 
Palms. 

araucaricD  Mask,* 

do 

Fiorinia  camellias  Comst.* 

Belgium 

Camellia. 

Japan 

Do. 

Pitisporum. 
Rose. 

Hawaii 

Ischnaspia  ftliformis  Doug.* 

Leranium  filicum  Sign 

hesporidum  IAnn.* 

Japan  

Now  Zealand 

Florida 

Ferns. 

Orange,  lemon. 
Orange. 

Honolulu 

Australia 

longulum  Dougl 

Carica  papaya. 
Palms. 

perforatum  Ntwst 

do 

tessellatuin  Sign.  ( f ) 

olea)  Bern.1 

Hawaii 

Ferns. 

Japan  

Deciduous  magnolia. 

Hawaii 

1  Established  in  California  for  over  twenty  years. 

•Found  to  a  limited  extent  in  California,  and,  with  the  exception  of  the  two  species  of  Mytilaspis, 
are  not  feared,  as  they  are  mostly  held  in  check  by  predaceous  insect*. 
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Quarantine  Officer  and  Entomologist,  State  Board  of  Horticulture,  California — Cont'd. 


Name  of  species. 


Mytilaapis  carinatns  CUl . . 
citricolaPadk.1. 


crawii  Cm.... 
gloverii  Pack.*. 


PvUtorja  porgandei  Gomst. 
protens  Curtis... 


the®  var.  viridis  CkU . 

siziphi  Lucas 

Pcuiinia  cost®  Targ . -Toz 


Country. 


Central  America. . 

Florida 

Tahiti 

Japan  

Florida 

Japan 

La  Paz 

Florida 

Turkey 


Japan  . 
China.. 
Italy... 
....do. 


Pulvinaria  camel liffi  Sign  . 
paidii  Ma$k  . . . 


Plancbonia  fimvriata  Fonscol. 
Ortbexisgp . 


Belgium. 
Japan  . . . 
Hawaii . . 


Mexico 

Eastern  States. 


Trees  and  plants. 


Orange,  lemon. 

Orange. 

Eleagnus. 

Orange. 

Orange,  Magnolia  fuscata. 

Orange. 

Found  In  San  Bernardino  County,  on 
imported  date  palms. 

On  orange  leaves,  wood,  and  fruit. 

Lemons. 

Found  on  olive  in  Los  Angeles  Coun- 
ty, and  destroyed  by  Horticultural 
Commissioner  John  Scott. 

Camellia. 

Ferns,  orange,  coffee,  pomegranate, 
alligator  pears.  A  few  plum  trees  in 
San  Bernardino  found  infested  and 
cleaned  out  by  owner. 

Climbing  plant. 

Hothouse  plants. 


'Found  to  a  limited  extent  in  California,  and,  with  the  exception  of  the  two  species  of  MytiUupit, 
are  not  feared,  as  they  are  mostly  held  in  check  by  predaceous  insects. 


SOME  C0CCTD2E  FOT7HD  BY  MIL  ALEX.  CBAW  EN  THE  COTJB8E  OF 
HIS  QUARAHTDTE  WOEK  AT  SAH  FRANCISCO. 

By  T.  D.  A.  Cockkhell,  La*  Cruoes,  N.  Mex. 

Chionaspis  difficilis  n.  sp. 

Female  scale. — About  2  mm.  long,  irregular,  from  round  to  subelon- 
gate,  slightly  woolly  in  texture,  white,  moderately  convex;  exuvias  to 
one  side,  rather  inconspicuous,  second  skin  black  or  nearly  so;  first 
skin  pale  straw  color,  about  one-third  on  second,  but  on  the  side  toward 
the  middle  of  the  scales  sometimes  the  exuviie  are  reddish.  Removed 
from  the  twig  the  scale  leaves  a  very  conspicuous  snow-white  patch. 

Male  scale. — White,  tricarinate,  exuviae  almost  colorless. 

Adult  female. — Plump,  orange  rufous  with  a  slight  purple  tinge;  in 
caustic  soda  bluish  green,  with  the  pygidial  parts  dull  orange.  Five 
groups  of  ventral  glands,  caudolaterals  of  about  43,  cephalolaterals 
about  41  to  43,  median  about  37.  Median  lobes  brownish,  large,  close 
together  at  their  base,  diverging  at  nearly  a  right  angle;  the  two  sides 
of  the  lobe,  if  produced  to  a  point,  would  meet  at  nearly  a  right  angle. 
These  lobes  are  perfectly  entire,  or  at  most  very  slightly  notched  on 
each  side.  Next  each  median  lobe  is  a  spine-like  plate,  not  so  long  as 
the  lobe;  then  the  small,  low,  deeply  bifid  or  bipartite  second  lobe, 
adjacent  to  which  is  a  spine;  then  two  or  three  spine-like  plates,  longer 
than  the  lobes;  then  the  third  lobe,  low  and  bifid  like  the  second,  its 
caudal  half  larger  than  the  other;  then  three  spine-like  plates,  resem- 
bling the  other  three;  then  a  rather  long  interval,  on  which  are  three 
small,  low,  pyramidal  projections,  the  third  with  a  spine  next  to  it;  then 
four  spine- like  plates ;  then  a  long  unbroken  or  slightly  serrate  interval ; 
then  four  or  five  pairs  of  large  spine  like  plates.  The  anal  orifice  is  a 
long  way  from  the  hind  extremity.  There  are  conspicuous  rows  of  oval 
pores  marking  the  obsolete  segments. 

Habitat. — Japan,  on  bark  of  branches  of  Elwagnus,  found  by  Mr. 
Craw  in  his  quarantine  work,  November  13, 1895. 

This  is  one  of  those  puzzling  forms  which  might  as  well  be  placed  in 
J>iaspis  as  Chionaspis.  The  female  presents  the  closest  resemblance  to 
D.  amygdali  Tryon,  but  the  median  lobes  are  practically  entire  and  the 
glands  in  the  groups  appear  to  be  more  numerous.  The  last  feature, 
however,  varies  in  amygdali,  and  doubtless  will  in  difficilis.  The  female 
scale  differs  at  once  from  amygdali  in  the  color  of  the  exuvi®,  and  the 
male  scale  is  quite  distinct,  being  well  tricarinate.  Chionaspis  major 
Ckll.  has  the  tricarinate  male  scale,  but  difficilis  differs  from  that  in  its 
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smaller  scale,  as  well  as  in  its  more,  amygdali-like  lobes.  Chionaspis 
prunicola  Mask.,  which  its  author  scarcely  knew  whether  to  put  in  Chio- 
naspis or  Diaspis,  is  another  similar  form.  It  has  not,  however,  the  tri- 
carinate  male  scale  of  difficilis. 

Aspidiotus  aibopunetatus  n.  sp. 

Male  scale. — Very  small,  hardly  over  one  half  mm.  broad,  circular, 
becoming  at  length  elongate  by  the  production  of  one  side,  and  then 
over  1  mm.  long.  Slightly  convex,  dull  black,  inclining  to  grayish; 
exuviie  marked  by  a  white  dot  surrounded  by  a  black  ring.  Eemoved 
from  the  bark,  the  scale  leaves  a  white  patch  without  any  dark  ring. 

Female  scale. — Circular,  flat,  extremely  inconspicuous,  dull  paleochre- 
008,  more  or  less  blackish;  on  examining  the  scale  from  beneath,  it  is 
seen  that  the  exuvira  are  large  and  orange.    Probably  the  few  female 
scales  seen  are  not  quite  adult.    Their 
diameter  is  about  1  mm. 

Adult  female. — Pale  yellow,  of  or- 
dinary circular  shape;  pygidial  area 
striated,  no  groups  of  ventral  glands. 
Two  pairs  of  lobes  only;  median  lobes 
large,  close  together  but  not  touching, 
rounded,  notched  on  the  outer  side  and    Fl°  i— ^*pw»'<><«*  aibopunetatus  (from 

,.  ,.    -  .,  .,        .  drawing  by  Cockerell). 

sometimes  slightly  on  the  inner;  sec- 
ond lobes  much  smaller,  strongly  notched  on  the  outer  side.  Plates 
spine-like,  not  very  large.  Beyond  the  lobes  the  margiu  appears  to 
present  three  or  four  irregular  serrations,  which  in  well-developed 
specimens  take  the  form  of  double  spine-like  plates.  There  are  two 
pairs  of  sac-like  incisions,  as  in  perniciosus. 

Habitat. — Japan,  on  twigs  of  orange  seedlings,  found  by  Mr.  Craw  in 
his  quarantine  work. 

This  might  easily  be  considered  a  form  of  A.  perniciosus,  which,  how- 
ever, does  not  seem  to  affect  citrus  trees,  and  is  not  found  on  the 
plums,  peaches,  etc.,  from  Japan.  The  characters  are  almost  exactly 
those  of  perniciosus,  but  the  male  scales  of  the  latter  have  the  exuvhe 
more  or  less  yellowish.  The  relationship  between  the  two  is  quite  as 
close  as  that  between  Mytilaspis  pomorum  and  citricola,  and  I  confess 
that  it  would  not  have  occurred  to  me  to  separate  aibopunetatus  as  a 
distinct  species  but  for  its  habits  and  locality.  It  is,  in  fact,  what  I 
Iiave  called  a  "physiological  species." 

Parlatoria  the©  var.  viridis  n.  var. 

Female  scale. — About  1£  mm.  long,  nearly  circular,  but  the  exuvijp 
projecting  at  one  side  give  it  a  broad  pyriform  outline.  From  one-third 
to  two-thirds  of  the  first  skin  overlaps  the  second.  First  skin  dark 
greenish  to  greenish  black.  Second  skin  about  twice  as  long  as  first, 
nearly  round,  dark  greenish  to  black,  with  sometimes  a  narrow  brown 
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margin.  Scale  very  little  convex,  white,  with  a  more  or  less  pronounced 
grayish  yellow  tinge.  Removed  from  the  bark  it  leaves  a  white  mark. 
Adult  female. — Very  broad,  oval,  bluish  green,  with  the  pygidial  area 
pale  orange  and  the  region  about  the  mouth-parts  suffused  with  van- 
dyke  brown.  Five  groups  of  ventral  glands,  caudblaterals  of  16  to  17, 
cephalolaterals  9  to  16,  median  1  to  4.  Lobes  pale  brown.  Three 
pairs  of  well-formed  lobes,  two  others  rudimentary.  Median  lobes 
well  produced,  squarely  incised  on  each  side,  the  inner  notch  not  so 

near  the  end  of  the  lobe 
as  the  outer.  Second  lobes 
smaller,  notched  only  on  the 
outer  side.  Third  lobes  mnch 
like  the  second,  but  also  feebly- 
notched  on  the  inner  side  near 

n^jt'TOIAlllWiiJP"  ttie  en(*'    Rudimentary  lobes 

JkMJ^V^^  pointed.  The  scale-like  plates, 

^^  strongly  serrated  at  their  ends, 

FlG.2.-P*rUUoria  tkemr^rUHM  (from  drawing  by    are  nQt  gQ  ]mg  ^  ^  median 

°°  ere  lobes,  and  not  longer  than  the 

second  and  third.  There  is  a  pair  between  the  median  lobes,  a  pair 
between  the  first  and  second,  and  three  between  the  second  and  third, 
three  also  between  the  third  and  fourth  lobes,  and  four  between  the 
fourth  and  fifth. 

Habitat — On  bark  of  twigs  of  an  ornamental  plant  from  Japan, 
found  by  Mr.  Alex.  Oraw  in  his  quarantine  work. 

The  species  of  Parlatoria  are  not  easy  to  define,  and  I  really  do  not 
know  whether  in  the  present  case  we  have  to  do  with  a  valid  species 
or  a  variety  of  thece.  At  any  rate,  viridis  may  be  known  by  the  more 
produced  tips  of  the  median  lobes,  the  median  plates  as  long  as  those 
between  the  first  and  second  lobes,  the  bright  green  color,  the  five 
groups  of  ventral  glands,  and  the  pale  flattened  scale.  In  viridis  the 
lateral  groups  of  glands  almost  or  quite  touch  one  another,  while  in 
thew  they  are  well  apart.  From  Maskcll's  species,  myrtus  and 
pittosporij  viridis  differs  at  once  by  the  plates  being  not  longer  than 
the  lobes.  From  Del  Guercio's  P.  targionii  (sub  Aspidiotus)  it  differs 
by  the  dark  exuvire  and  other  characters.  Nor  will  it  agree  with  the 
other  species,  pergandei,  protetis,  zizyphm,  and  victrix. 

Mytilaapis  crawii  n.  sp. 

Female  scale. — Narrow,  about  2£  mm.  long  and  one-half  mm.  wide, 
slightly  curved,  pale  orange  yellow,  exuviae  concolorous. 

Adult  female. — Yellow.  Four  groups  of  ventral  glands,  caudolaterals 
of  3,  cephalolaterals  of  4  in  a  row.  Median  lobes  very  large,  rounded  at 
ends,  their  edges  finely  serrate.  They  are  closely  adjacent  at  a  point  at 
the  base,  being  separated,  however,  by  a  pair  of  small  spine-like  plates; 
thence  they  diverge  at  nearly  a  right  angle  to  their  rounded  ends,  thence 


45 

rapidly  sloping,  tbe  outward  slope  longer  than  the  inner,  and  diverging 
from  it  at  an  angle  of  about  80°.  Next  to  the  outer  side  of  each  median 
lobe  is  a  small  spine-like  plate,  then  a  sac- like  incision,  then  the  small 
second  lobe,  shaped  much  like  the  last  joint  of  a  finger  and  in  bulk 
hardly  one-tenth  of  a  median  lobe.  Following  this  is  a  small  sac-like 
incision,  then  a  pointed  projection,  then  two  saccular  incisions,  then 
after  a  short  interval  a  spine-like  plate,  then  another  sac-like  incision, 
then  a  long  interval  of  smooth  margin,  then  another  sac,  then  another 
interval,  in  the  middle  of  which  is  a  small  spine.  Below  the  sac-like 
incisions  are  transversely  elongate  pores. 

Habitat. — Japan.  Found  by  Mr.  Craw  in  the  course  of  his  quaran- 
tine work,  on  leaves  of  an  Elceagnus  from  Japan.  I  do  not  know  the 
species  of  Elceagnus,  but  the  leaves  are  about  3  inches  long  and  If 
inches  broad.  The  scale  is  extremely  inconspicuous,  as  it  lives  beneath 
the  epidermis  on  the  underside  of  the  leaf  along  the  midrib.  By  this 
habit  and  the  large  median  lobes  it  will  be  readily  distinguished. 
From  M.  grandilobis  Mask.,  which  has  the  large  median  lobes,  it  is 
known  by  the  entirely  different  color  of  the  scale,  etc.  Several  of 
the  specimens  were  parasitised. 

Mytilaipis  carinatus  n.  sp. 

Female  scale. — 3J  mm.  long;  second  skin  about  1  mm.,  first  skin  about 
one  half  mm.,  about  one-half  on  first.  Width  of  scale  three- fourths  mm. 
Scale  very  pale  brown,  strongly  keeled,  almost  exactly  straight,  narrow, 
not  shining;  exuviae  dull  orange.  Male  scale  similar  but  smaller,  with 
only  one  pellicle. 

Adult  male. — Ordinary,  well  winged. 

Adult  female  (in  caustic  soda). — Of  the  ordinary  shape,  pale  yellow. 
Groups  of  ventral  glands  nearly  obsolete,  but  in  one  example  the  ceph- 
alolateral  group,  of  4  orifices,  is  distinct;  and  the  caudolateral,  also 
of  4,  is  imperfectly  devel- 
oped.   There   are  rows  of 
well-marked  elongate  pores 
marking  the  obsolete  seg- 
ments.    Anal  orifice  a  long 
distance    from    hind  end. 
Three  pairs  of  lobes,  all  very 
small,  narrow,  and  incon- 
spicuous, the  median  larg- 
est, shaped  something  like 
a  blunt  canine  tootlj,  widely 

Separated,    With    a    pair   Of      Flo.  3.— Mytikupis  carinatus  (from  drawing  by  Cockerell). 

spine-like  plates  between. 

Outside  each  median  lobe  is  a  long  spine-like  plate,  much  longer  than  the 
lobe,  then  a  short  one,  then  a  slight  projection ;  then  the  third  and  sec- 
ond lobes,  close  together  but  not  touching,  of  about  the  same  size,  and 
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nearly  of  the  shape  of  the  median  lobes;  then  comes  a  raised  portion, 
gradually  sloping,  and  exhibiting  four  or  five  marginal  sacs  of  no  great 
length;  then  a  notch  and  two  very  large  spine-like  plates,  then  after  a 
short  interval  a  notch  marked  by  a  pair  of  marginal  sacs,  then  after  a 
rather  long  interval  another  notch  and  pair  of  sacs,  then  shortly  after 
another  pair  of  very  large  spine-like  plates,  then  after  a  rather  longinter- 
val  a  notch  and  pair  of  sacs,  then  after  a  somewhat  longer  interval  a 
couple  of  notches,  then  a  large  spine-like  plate,  then  a  notch,  then  a  large 
spine  like  plate.  The  notches  might  as  well  be  described  as  serrations. 
Habitat — Found  by  Mr.  Alex.  Craw  in  his  quarantine  work,  October 
26, 1895,  "upon  plants  like  Anthurium  arrived  from-Central  America." 
It  occurs  on  the  leaves,  in  moderate  numbers,  scattered.  It  has  a  cer- 
tain superficial  resemblance  to  M.  citricola,  but  differs  at  once  by  the 
narrower,  keeled  scale. 


SOME  HEW  SPECIES  OF  JAPANESE  COCCIDJE,  WITH  VOTES. 

By  T.  D.  A.  Cockerell,  Las  Cruces,  N.  Mex, 

I  am  indebted  to  Mr.  Howard  for  permission  to  study  some  of  the 
interesting  Ooecidae  found  in  Japan  by  Mr.  Takahashi  when  acting  as 
temporary  agent  of  the  Entomological  Division  of  the  Department  of 
Agriculture.  Two  of  the  species  described  herewith  are  so  anomalous 
as  to  form  the  types  of  new  subgenera;  and  it  is  questionable  whether 
they  should  not  rather  be  placed  in  new  genera  altogether. 

Genus  PULVIHABIA. 
TAKAHASHIA  new  subgenus. 

Similar  to  ordinary  Pulvinaria  in  general  structure,  but  forming  a 
very  long,  firm,  cottony  ovisac,  which  projects  from  the  twig  in  a  curve 
about  17  mm.  long,  carrying  on  its  end  the  shriveled  body  of  the 
female. 

Mr.  Takahashi  must  forgive  me  for  saying  that  this  is  a  truly  Japan- 
esque insect,  and  well  deserves  a  subgeneric  name  which  may  recall 
not  only  its  discoverer,  but  the  land  from  whence  come  many  quaint 
and  beautiful  things. 

Pulyinaria  (Takahashia)  japonica  n.  sp. 

Female  (in  its  shriveled  condition)  about  6  mm.  long,  reddish  brown, 
blackish  on  dorsum;  carried  on  the  end  of  a  long,  curved,  white  ovisac, 
about  17  mm*  long,  firm,  cottony,  with  the  fibers  running  longitudi- 
nally. Boiled  in  caustic  potash:  derm  slightly  pinkish,  with  numerous 
round  gland  orifices  and  apparent  short  spines,  which  latter  may  repre- 
sent portions  of  secreted  matter  protruding.  These  orifices,  etc.,  not 
observed  at  the  sides.  Rostral  loop  short.  Anal  plates  dull  orange, 
longer  than  broad,  with  their  outer  angle  rounded,  and  two  pairs  of 
strong  bristles  on  inner  edge  close  to  posterior  end.  Auogenital  ring 
with  stout  hairs,  few  (I  think  six)  in  number.  Legs  and  anteiinre  very 
small.  Legs  ordinary,  except  that  the  anterior  ones  seem  to  have 
^jointed  tarsi.  This  character  is  peculiar  and  will  require  further  study 
with  more  material.  Trochanter  with  two  hairs,  one  longer  than  the 
other.  Femur  short,  about  as  long  as  tibia.  Tarsus  slender,  about  two- 
thirds  length  of  tibia.  Claw  straight,  a  little  hooked  at  end;  the  usual 
digitules  of  claw  and  tarsus  present,  but  all  very  slender  and  small. 
Tarsal  digitules  extending  about  as  far  as  tip  of  claw;  digitules  of  claw 
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extending  a  little  beyond.  Knobs  distinct.  Antennse  short  and  stout, 
7 -join ted;  3  much  longest,  4  and  6  equal  and  shortest;  2  and  5  about 
equal,  also  1  and  7;  formula  3  (7,1)  (2,5)  (4,6);  1,  2,  and  4  broader 
than  long;  5  about  as  long  as  broad. 

Habitat — Tokio,  Japan,  on  mulberry.  (Takahashi;  Div.  Ent.  Dept. 
Agr.  No.  5821.) 

Pulvinaria  aurantii  it.  sp. 

Female,  with  white  cottony  ovisac,  scattered  over  under  surface  of 
leaf,  looking  just  like  P.  psidii  Mask.  The  ovisac  is  about  5  mm.  long, 
irregular  or  suboval  in  shape.  The  shriveled  female  is  ochreous  or 
greenish.  Marginal  spines  numerous,  unusually  long,  quite  strong,  never 
branched.  Spines  of  lateral  incisions  in  threes,  two  small,  one  large. 
Bostral  loop  extremely  short.  Anal  plates  together  forming  about  a 
square.  Anogenital  ring  with  numerous  hairs.  Legs  ordinary;  tarsus 
much  shorter  than  tibia;  tibia  with  a  very  long  hair  near  its  end,  and  a 
shorter  one  proximad.  Claw  short,  blunt,  curved;  digitules  of  claw 
very  large  and  stout,  with  large  knobs.  Knobs  abrupt;  stalk  compara- 
tively slender,  but  bulbous  at  base.  Antennse  8-jointed ;  3  longest,  but 
not  much  so;  2,  4,  5,  and  8  subequal;  5  seems  a  little  longer  than  4;  6 
and  7  equal  and  shortest;  5  with  a  very  long  hair. 

Habitat — Tokio,  Japan,  on  orange.  (Takahashi ;  Div.  Ent.  Dept.  Agr. 
No.  5941.) 

This  species  looks  just  like  P.  psidii  Mask.,  and  I  had  almost  taken 
it  for  granted  that  it  was  that  species.  Microscopic  examination,  how- 
ever, at  once  reveals  striking  differences,  especially  in  the  marginal 
spines,  so  that  there  can  be  no  question  about  the  distinctness  of  the 
Japanese  form.  The  following  notes  on  P.  psidii  will  serve  for  com- 
parison and  to  amplify  the  published  account  of  that  species: 

Pulvinaria  psidii  Maskell. 

(1)  Material  from  Maskell,  from  type  locality,  Sandwich  Islands. 
Marginal   spines  very  much  smaller  and   more  numerous  than  in 

aurantii,  easily  broken  off.  Those  near  lateral  incisions  rather  larger 
than  the  rest,  and  broadened  and  serrate  at  the  ends.  Three  spines  in 
lateral  incisions,  ope  long,  two  short,  as  in  aurantii.  Femur  and  tro- 
chanter distinctly  longer  than  corresponding  parts  of  aurantii.  Tibia 
with  only  a  short  hair  near  end. 

(2)  Material  from  E.  E.  Green,  found  in  Ceylon. 

Shows  similar  short  spines,  which  tend  to  enlarge  and  branch  at  ends. 
Anal  plates  together  form  about  a  square.  Anogenital  ring  with  six 
long  stout  hairs.  Trochanter  with  a  very  long  bristle;  coxa  with  two 
rather  short  bristles,  one  shorter  than  the  other.  Tibia  with  a  moder- 
ately long  hair  near  end.  Claw  short  and  curved;  digitules  of  claw 
practically  as  in  aurantii,  but  knob  hardly  so  abrupt.  Antennre 
8-jomted;  3  very  much  the  longest;  4  decidedly  longer  than  5;  6  and  7 
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shorter  than  5,  subeqttal,  narrower  in  proportion  to  their  breadth  than 
iu  aurantii;  8  about  as  long  as  4;  2  nearly  as  long  as  4. 

Pulvinaria  teota  Maskell. 

A  word  seems  necessary  as  to  this  species,  since  it  has  been  found  on 
orange  in  Australia.  It  differs  from  P.  aurantii  in  occurring  in  masses 
on  the  twigs,  the  females  almost  smothered  in  the  cotton ;  in  the  an  tenure, 
especially  in  the  short  second  joint;  also  in  the  filiform  digitules  of  the 
claw.  These  particulars  are  gathered  from  MaskelPs  description;  I 
have  not  seen  tecta  myself.  The  marginal  spines  of  P.  tecta,  as  figured 
by  Maskel],  resemble  those  of  aurantii. 

Genus  8PHJEROCOCCTT8. 

PSEUDOLECANIUM  new  subgenus. 

Adult  female  more  or  less  oval,  lecanium-like,  living  exposed  on  plant 
or  more  or  less  protected  by  the  sheathing  bases  of  leaves;  not  visibly 
segmented  in  adult;  antennae  and  legs  wanting;  margin  with  capitate 
spines;  larva  excessively  elongated. 

8ph»roooccus  (Pseudolecanium)  tokionis  n.  sp. 

Adult  female,  simply  a  sac  containing  larvae;  irregular,  more  or  less 
oval,  about  0  mm.  long,  dark  brown,  shiny.  Living  on  twigs  and  pro- 
ducing a  little  cottony  matter. 

I  did  not  succeed  in  finding  legs  or  antennae,  and  believe  them  to  be 
absent.  Margin  with  capitate  spines,  shaped  like  little  Agarics. 
(Spines  such  as  these  occur  also  in  Ceroplasfes.) 

As  in  KermeSj  which  the  insect  in  many  ways  suggests,  the  larva 
affords  the  best  characters.  It  is  very  curious  that  while  the  adult 
female  is  so  excessively  degenerate,  the  very  young  larvae  which  pack 
her  body  full  exhibit  more  differentiation  of  parts  than  is  usual  in  coccid 
larvae.  The  larval  antennae,  for  example,  are  like  those  of  an  adult 
coccid,  and  very  different  from  those  usually  exhibited  by  larvae ;  so 
also  with  the  legs.  It  would  seem,  in  fact,  as  if  ancestral  adult  char 
aeteri&tics  had  been  pushed  back  into  the  earliest  larval  stage. 

Larva  pale  pink,  distinctly  segmented,  excessively  long  and  narrow, 
with  sides  approximately  parallel.  Skin  very  finely,  longitudinally 
Rtriated.  No  hairs  on  anal  ring.  Two  long  caudal  bristles,  which, 
bent  back,  reach  about  the  iusection  of  last  pair  of  legs.  No  anal 
lobes;  hind  extremity  notched,  with  six  short  blunt  spines.  A  row  of 
stout  but  short  spines  along  each  side,  as  in  a  Kermes  larva.  Cephalic 
end  with  a  row  of  about  ten  tubular  glands.  Legs  ordinary;  digitules 
slender,  those  of  claw  short,  those  of  tarsus  long,  extending  far 
beyond  those  of  claw.  Tibia  longer  than  tarsus,  as  is  usual  in  adult 
(not  larval)  coccids.  Antennae  6  jointed;  the  joints  very  distinct,  with 
strong  coustrictions  between  them;  joints  with  short  hairs,  last  one 
13448— No.  4 4 
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with  an  excessively  long  one;  3  a  little  longer  than  6,  and  longest;  1 
about  as  long  as  6,  or  a  little  shorter;  4  and  5  subeqnal;  2  shortest 
Formula  3, 6, 1, 5, 4, 2. 

Habitat — Tokio,  Japan,  on  bamboo.  (Takahashi;  Div.  Ent.  Dept 
Agr.  No.  6308.)  Judging  from  the  twigs  sent,  the  bamboo  must  be  one 
of  the  smaller  ornamental  species. 

When  I  saw  this,  I  thought  at  once  of  the  Sandwich  Island  Sphcero- 
coccus  bambusce  Mask.  I  have  specimens  of  this  latter,  kindly  sent  me 
by  Mr.  Maskell,  and  it  is  evidently  distinct,  though  similar  in  general 
appearance.  The  adult  female  of  bambusce  is  distinctly  segmented  pos- 
teriorly, and  so  hardly  resembles  a  Lecanium,  except  in  the  texture  of 
the  skin.    The  larvae  of  the  two  species  are  also  easily  distinguished. 

The  various  species  which  Maskell  has  described  under  Sphc&coooccus 
are  strikingly  diverse  in  their  characters,  and  this  species  may  be 
placed  there  for  the  present  without  widening  very  much,  if  at  all,  the 
bounds  already  set  by  the  author  of  the  genus. 

Genus  LECAN IODIASPIS. 
Subgenus  PROSOPOPHORA  Douglas. 

Never  having  seen  the  type  of  Lecaniodiaspis  (L.  sardoa),  I  had  taken 
it  for  granted  that  Douglas  was  correct  in  separating  Prosopophora  as 
a  distinct  genus.  Recently,  finding  that  Lecaniodiaspis  yuccw  was 
undoubtedly  a  Prosopophora,  I  was  led  to  look  more  closely  into  the 
matter,  with  the  result  that  I  can  not  separate  Douglas's  genus  satisfac- 
torily from  Targioni-TozzettPs.  In  leaving  Prosopophora  as  a  subgenus, 
I  believe  I  give  it  the  best  rank  it  is  entitled  to,  and  even  that  may  be 
called  into  dispute. 

With  the  Japanese  species  described  below,  the  genus  contains  the 
following: 

(1)  Lecaniodiaspis  sardoa  Targ.,  Mediterranean  region. 

(2)  L.  yuccas  Towns.,  New  Mexico. 

(3)  L.  yucca  var.  rufeacens  (Ckll.),  New  Mexico  and  Colorado. 

The  true  yuccw  is  rounder  in  outline  than  rufescens  and  has  7 -join ted  antenna, 
whereas  rufescens  shows  distinctly  8  joints.  The  number  of  antennal  joints  is 
known  not  to  be  constant  in  L.  dendrobii,  and  I  do  not  think  the  difference  observed 
between  yuccw  and  I'ufescens  indicates  more  than  a  variety.  The  former  was  first 
published  and  so  must  stand  for  the  species.  It  was  credited  to  Riley  MS.,  but  the 
only  description  which  has  appeared  was  written  by  Professor  Townsend. 

The  var.  rufescens  occurs  on  chenopodiaceous  plants.  The  Colorado  habitat  is  now 
first  made  known;  it  was  sent  by  Professor  Gillette  thickly  infesting  twigs  of  Saroo- 
batus  vermiculatu8  from  Grand  Junction,  Colo.  Some  of  the  specimens  in  this  lot 
were  parasitized. 

4.  L.  dendrobii  (Dougl.),  Demerara. 

5.  L,  guercu8  n.  sp.?  Japan. 

6.  L.  eucalypti  (Mask.),  Australia. 

7.  L.  acaciw  (Mask.),  Australia. 
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Lecaniodiaspia  (Prosopophora)  quereus  n.  sp. 

Adult  female. — Scales  numerous  on  twigs.  Long.  3J,  lat.  2£,  alt.  2£ 
mm.  Pale  ochreous,  obscurely  carinate,  segmentation"  fairly  evident. 
Boiled  in  caustic  potash,  they  turn  it  sherry  color.  Female  (after  boil- 
ing), dark  reddish  brown.  Antennae  7-jointed,  the  joints  cylindrical;  1 
shortest,  much  broader  than  long;  then  6  and  7  subequal,  much  longer 
than  broad;  then  the  other  four  subequal,  but  3  rather  longer  than  2. 
Formula  (3, 4)  (2, 5)  (6, 7)  1.  Derm  with  numerous  gland  orifices  and 
false  spines,  as  usual  in  genus;  derm  has  a  finely  marbled  appearance, 
due  to  minute  wrinkles.  Margin  with  a  few,  short,  true  spines.  Ano- 
geuital  ring  and  other  characters  as  usual  in  the  genus.  Legs,  of 
course,  wanting. 

Young  larva  (squeezed  out  of  the  transparent  egg-shell)  pale  pink, 
rostral  filaments  curled  in  two  watch-spring-like  coils.  AntennaB 
6-jointed,  2,  3,  and  6  subequal  and  longest.  Legs  stout,  femur  about 
as  long  as  tibia  and  tarsus.  Coxa  quite  large.  Trochanter  with  two 
strong  curved  bristles.  Tibia  with  a  long  curved  bristle  on  its  inner 
face;  tarsus  with  a  small  bristle  on  its  inner  face.  Claw  hooked  at 
end;  digitules  filiform,  well  developed ;  tarsal  digitules  long.  Caudal 
filaments  bent  back,  not  nearly  reaching  insection  of  last  pair  of  legs. 
Anogenital  ring  with  distinct  hairs. 

Habitat. — Tokio,  Japan,  on  Quereus  sp.  (Takahashi;  Div.  Ent.  Dept. 
Agr.  No.  5940.) 

This  species  very  much  resembles  rufescens,  but  is  more  convex.  The 
occurrence  of  two  species  so  closely  allied,  of  a  peculiar  genus,  in  Japan 
and  New  Mexico  respectively,  is  very  interesting;  similar  instances 
in  other  groups  are  known,  especially  those  pointed  out  by  Asa  Gray 
among  plants.  The  conclusion  is  that  we  have  to  do  with  an  old  type, 
which  formerly  occupied  more  territory  than  at  present. 

Signoret  remarked  that  L.  sardoa  much  resembled  Eriococcus  buxi 
iu  superficial  appearance.  L.  quereus  is  about  the  color  of  the  sacs  of 
ISriocoecus  eucalypti  Mask.,  and  might  easily  be  taken  at  a  glance  for 
an  Eriococcm. 

Aspidiotus  secretus  n.  sp. 

Female  scale. — White,  shiny ;  exuviae  exposed,  shiny,  rather  large,  very 
pale  yellow,  placed  rather  to  one  side. 

Immature  female  (boiled  in  potash*)  almost  colorless,  terminal  portion 
brownish;  outline  nearly  round;  mouth-parts  far  posterior,  almost  as 
in  a  Parlatoriu.  No  groups  of  ventral  glands.  Lobes  and  spines  pres- 
ent, but  no  plates.  Three  pairs  of  lobes;  median  large,  strongly 
diverging,  pyramidal  in  outline,  rounded  at  ends.  On  the  rapidly 
descending  distal  side  of  each  median  lobe,  at  the  base,  is  a  small  tri- 
angular projection.  Second  lobes  separated  from  this  triangular  pro- 
jection by  a  space  about  equal  to  their  width.  Second  lobes  smaller 
than  median,  but  well  developed,  notched  on  each  side  at  end  so  as 
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to  be  obscurely  trilobed.  Two  very  small  projections  immediately 
following  second  lobe.  Third  lobe  a  great  distance  from  tbe  second, 
small  and  tooth -like. 

Habitat— Tokio,  Japan,  on  bamboo.  (Takahashi;  Div.  Ent.  Dept. 
Agr.  No.  5944.) 

Living  crowded  under  the  epidermis.    The  concealed  habitat  of  this 
species  is  peculiar;  the  scales  are  so  closely  packed  as  to  be  with  diffi- 
culty  separated.     In  the   scale,  the  insect 
«  somewhat  resembles  such  species  as  A.  nerii, 

^V\  but  the  characters  of  the  female  are  quite 
different.  It  is  possible  that  there  are  deli- 
cate and  easily  deciduous  plates,  but  I  found 
none  in  the  specimens  examined  by  me.  The 
lobes  also  are  peculiar.    When  I  saw  the  in- 

^Z£S£S££f~    8ect  under  the  ">i«««»Pe.  I  ™  »»  once 

reminded  of  A.  bossiew  Mask.,  but  our  insect  is 

certainly  quite  distinct  from  that,  and  may  not  be  even  closely  related. 

ABpidiotua  duplex  n.  sp. 

Female  scale. — About  2§  mm.  diameter,  subcircular,  moderately  con- 
vex, dark  blackish  brown  with  the  large  round  exuviae  nearly  to  one 
side  and  orange  in  color.  Eemoved  from  the  bark,  a  white  patch  is  left, 
representing  the  so-called  ventral  scale.  Female  (boiled  in  potash) 
pale  orange,  broadly  oval  or  subcircular,  with  the  large  cephalic  por- 
tion separated  from  the  rest  by  a  deep  suture.  Mouth-parts  large. 
Skin  on  dorsum  very  strongly,  transversely  grooved,  the  grooves  linear, 
often  anastomosing.  Four  groups  of  ventral  glands  in  the  usual  situa- 
tion, caudolaterals  of  28  to  30,  cephalolaterals  of  42;  median  group 
represented  by  two  orifices,  not  very  close  to  one  another.  Besides 
these  groups,  there  is  a  group  of  17  to  22  orifices,  quite  similar  iu  char- 
acter, ou  each  side  of  the  mouth-parts ;  these  groups  are  oval  in  outline. 
The  anus  is  about  on  a  level  with  the  anterior  ends  of  the  caudolateral 
groups.  There  are  four  (two  on  each  side)  long  tubes  or  ducts  origi- 
nating about  the  region  between  the  caudolateral  groups  and  the  anus, 
and  passing  hindward,  practically  parallel,  to  the  end  of  the  body.  On 
the  dorsal  surface  the  segments  are  marked  by  rows  of  oval  pores. 
The  "pygidium"  shows  on  the  dorsal  surface  a  very  distinct  lattice- 
work, as  in  A.  them  and  Ischnaspis  filiformis*  Median  lobes  very  large, 
brown,  rounded  at  ends,  but  notched  on  each  side  so  as  to  be  trilobed; 
the  lateral  lobes  very  small  and  passing  into  the  straight  parallel  sides. 
The  median  lobes  are  very  close  together,  but  distinctly  separated,  not 
touching,  not  diverging.  There  are  three  other  pairs  of  lobes,  email, 
narrow,  rounded  at  ends,  very  inconspicuous  and  easily  overlooked 
among  the  scale-like  plat  s.  Plates  not  extending  beyond  lobes,  scale- 
like, not  separately  distinguishable,  but  forming  a  continuous  fringe 
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which  rapidly  narrows  beyond  fourth  lobe,  and  ceases  before  the  deep 
notch  which  indicates  another  segment.     Margin  cephalad  of  fourth 
lobe  distinctly  serrate,  serrations  coarse. 
Habitat. — Tokio,  Japan.    (Takahashi ;  Div.  Ent.  Dept.  Agr.  No.  5643. ) 

At  first  sight  there  appears  some  resemblance  to  Aonidia,  but  that 
genus  really  represents  circular  Fiorinia.  The  present  insect,  Aspi- 
diotus  duplex,  has  a  sort  of  double  scale,  for  the  brown  true  scale  is  cov- 
ered by  a  blackish  film  of  secretion,  which  often  extends  a  little  over 
the  exuviae.  I  can  not  see  the  first  skin  on  the  orange  exuviae,  but  as 
often  happens  it  is  doubtless  covered  by  secretion,  and  as  usual  in 
Aspidiotu8  the  orange  portion  represents  both  larval  skins.  If  the 
insect  were  an  Aonidia,  the  blackish  film  should  represent  the  second 
skin,  and  this  certainly  is  not  the  case. 

The  almost  lateral  exuviae  and  other  characters  presented  by  this 
species  are  very  peculiar  for  Aspidiotus,  but  a  closely  allied  form  has 
been  described  by  Mr.  Maskell  as  Aspidiotus  thew.  This  latter  infested 
tea  in  the  Kangra  Valley,  India,  and  Assam,  and  has  just  the  sublat- 
eral  exuviae,  lattice  work  pattern  of  pygidium,  and  covering  film  of  our 
insect.  It  will  be  distinguished,  however,  by  the  scale  being  light 
brown  (ours  is  very  dark),  the  film  being  white  (not  blackish),  and  sev- 
eral other  minor  characters. 

In  America  there  is  no  species  very  near  to  duplex,  but  an  apparently 
new  species  shortly  to  be  described  by  Mr.  W.  G.  Johnson,  found  on 
JEsculus  californica  at  Palo  Alto,  Cal.,  shows  some  superficial  resem- 
blance and  has  a  similar  covering  film,  though  that  is  whitish.  It 
differs  at  once  from  duplex  in  the  position  of  the  cxuvije,  the  obliquely 
truncate  median  lobes,  the  large  conspicuous  spines,  etc.  This  species 
of  Mr.  Johnson's  is  probably  related  closely  to  the  European  A.  hippo- 
eastani  Sign',  (which  I  have  never  seen),  but  I  think  he  is  correct  in  con- 
sidering it  distinct. 

Genus  CHIONASPIS  Sign. 
Ohionaipii  latuB  n.  sp. 

Female  scale. — Similar  to  that  of  Chionaspis  aspidistra,  but  broader. 

Adult  female  (cleared  in  potash  and  mounted  in  balsam). — Three- 
fourths  mm.  long,  about  one-third  wide;  lateral  margins  of  segments 
somewhat  produced,  but  the  breadth  of  the  produced  portions  greater 
than  the  length.  Anal  orifice  rather  large,  round,  level  with  the  interval 
between  the  lateral  groups  of  glands.  Five  groups  of  ventral  glands, 
median  of  8,  cephalolaterals  20  to  23,  caudolaterals  19  to  22.  Length  of 
caudolateral  group  ^  inch ;  distance  of  hindmost  gland  of  caudolateral 
group  from  base  of  median  lobes  4fo  inch;  length  of  median  lobes  ^Vo 
inch.  Median  lobes  brown ;  the  others  colorless,  or  almost  so.  Median 
lobes  obliquely  ascending  to  the  median  line,  at  which  they  are  contig- 
uous for  their  whole  length,  the  two  lobes  together  forming  nearly  the 
outline  of  a  half  circle.    The  descending  external  margins  are  thrice 
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deeply  notched,  thus  becoming  conspicuously  crenate.  Each  lobe  is 
deeply  incised  at  its  base,  but  except  for  this  it  would  form  a  nearly 
right-angled  triangle,  the  right  angle  being  the  inner  basal  one.  The 
length  of  each  lobe  in  the  median  line  is  about  as  great  as  its  breadth 
at  the  base,  or  somewhat  greater.  Immediately  outside  each  lobe  is  a 
spine,  then  comes  a  large  plate,  conical  in  outline;  then  a  pair  of  lobes 
resembling  in  shape  human  incisor  teeth,  but  more  narrowed  basally ; 
then  a  long  spine;  then  a  pair  of  oblong  plates,  followed  by  what  may 
be  a  very  rudimentary  lobe,  marked  at  the  base  like  the  previous  pair 
of  lobes  by  a  round,  low  prominence  bearing  a  short  hair;  then  after  a 
short  interval  comes  a  low,  broad  serration  on  the  margin,  followed  by 
a  number  of  minute  serrations,  toward  the  end  of  which  is  another 
short  hair  springing  from  a  round  spot;  after  this  comes  a  short  interval 
and  then  a  very  long  spine-like  plate;  then  a  prominence  bearing  a 
gland;  then  after  an  interval  two  very  long,  spine-like  plates.  The 
saccular  glands  along  the  margin,  as  in  other  species,  are  about  twice 
as  long  as  broad.  Close  to  and  parallel  with  the  margin  are  seven 
transversely  elongate  pores,  rod-like  in  form. 

Habitat — Tokio,  Japan,  on  orange.  (Takahaski;  Div.  Ent.  Dept. 
Agr.  Fo.  6490.) 

Allied  to  C.  braziliensis  Sign.,  C.  thew  Mask.,  and  G.  minor  Mask.,  but 
scale  much  broader.  G.  minor,  which  it  much  resembles  structurally, 
has  a  white  scale.     G.  latus  is  quite  distinct,  structurally,  from  G.  citri. 

ChionaBpis  bambus®  n.  sp. 

Female  scale.— About  2£  mm.  long,  pyriform  in  outline;  snow-white, 
with  the  exuviae  pale  straw  color;  second  skin  often  tipped  with  orange. 
In  all  respects  this  scale  so  closely  resembles  G.  vaccinii  Bouchg  as  to 

be     practically  indis- 

\J     tinguishable.     From 
\      ^  /      the  Ceylon  C.  graminis 

J  \?* %  *  \  J\        Green  MSS.  found  on 
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ANO      •         *      ^V  Jt  once  di8fcin£ui8hed  *>y 

fy    ei  ©y\  tne     8h°rter     second 

'If*  Adult  female  resem- 

.  ,.    ^      ^    a     *     k  n  ^    ,,*  bles  G.  vaccinii  a  good 

Fig.  5.— ChionatpxsbambuMce  (from  drawing  by  Cockerell).  _      _    _      ,     m       „  t»v^^* 

deal,  but  the  four  (two 
pairs)  lobes  are  smaller,  and  the  median  ones  narrower  and  not  touching 
at  their  bases  as  in  vaccinii.  The  ventral  grouped  glands  are  in  five 
groups,  as  usual,  but  the  orifices  are  much  less  numerous  than  in  vac- 
cinii.  The  oval  (dorsal)  pores  are  very  large  and  distinct;  adjacent  to 
the  lobes  they  form  u incisions  with  thickened  edges,"  as  in  some  spe- 
cies of  Aspidiotus.  The  spine  like  plates  are  large;  the  margin  ceph- 
alad  of  the  fourth  of  these  plates  is  serrate. 
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Habitat. — Tokio,  Japan,  on  leaves  of  bamboo,  July,  1894.  (Takaha- 
Bhi;  Div.  Bnt.  Dept.  Agr.  No.  6609.) 

The  C.  vaccinii  used  for  comparison  are  on  Vaccinium  myrtillus,  from 
Kr£lov6  Dvftr,  Bohemia  (Karl  Stile). 

Parlatoria  the©  n.  sp. 

Female  scale. — On  bark  of  twig,  very  inconspicuous,  about  1%  mm. 
long,  oval  in  outline,  slightly  convex,  pale  ochreous,  with  the  second 
skin  black  or  nearly  so.  Second  skin  not  far  from  circular,  rather  less 
than  one-third  total  length  of  scale;  first  skin  about  half  overlapping 
second.  Eemoved  from  the  twig,  the  scales  leave  a  white  mark,  repre- 
senting the  so-called  ventral  scale. 

Adult  Female. — (Boiled  in  potash)  colorless,  with  the  lobes  pale 
ochreous.  Mouth-parts  as  usual  in  genus.  Grouped  glands  present, 
caudolaterals  of  about  7  orifices,  cephalolaterals  of  about  20,  median 
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Fig.  6.— Parlatoria  thece  (from  drawing  by  Cockerell). 

group  represented  by  a  single  orifice  only.  Lobes  of  the  type  of 
P.  pergandei.  I  find  it  almost  impossible  to  adequately  describe  in 
words  the  abdominal  fringe  of  this  or  any  other  species  of  Parlatoria, 
and  so  give  a  figure  which  will  facilitate  identification. 

Habitot. — Japan,  precise  locality  not  stated;  on  tea  plant.  (Taka- 
hashi.) 

The  dark  second  skin,  which  is  comparatively  small,  distinguishes 
this  species;  at  a  glance  it  looks  not  unlike  A&pidiotus  camellia'.  It  is 
attacked  by  a  fungus,  of  which,  however,  I  have  seen  only  the  mycelium. 

Phenacoccus  pergandei  n.  sp. 

Female  with  ovisac  8£  mm.  long,  3  broad.  Ovisac  white,  firm, 
not  grooved,  partly  overlapping  the  wrinkled,  orange  brown  female. 
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Female  (boiled  in  potash)  turns  the  liquid  a  pale,  port-wine  color.  Derm 
colorless,  with  numerous  gland  spots  and  some  small  spines.  Antennae 
and  legs  pale  ochreous,  comparatively  large.  Antenme  distinctly 
9-jointed;  3  longest,  2  nearly  as  long  and  decidedly  stouter;  1,  4,  5,  6, 
and  9  subequal;  7  and  8  subequal  and  shortest;  formula  3,  2  (1,  4,5, 
6,9)  (7,  8);  1  with  two  stout  hairs  near  its  end,  2  with  a  long  hair,  3 
with  a  pair  of  hairs  near  the  end;  remaining  joints  each  with  a 
whorl  of  hairs;  last  joint,  with  also  apical  hairs  representing  a  second 
whorl.  Legs  ordiuary;  coxa  very  large,  with  a  whorl  of  bristles  near 
its  end;  trochanter  and  femur  with  scattered  bristles;  femur  with  an 
erect  hair  on  its  inner  face,  just  before  its  middle.  Tarsus  less  than 
half  as  long  as  tibia;  tibia  with  about  five  bristles  ou  its  inner  face  and 
six  on  outer.  Tarsus  with  bristles.  Claw  long,  not  much  curved ;  digi- 
tules  of  claw  of  fair  size,  expanding  rather  gradually  to  their  bulbous 
ends.    Tarsal  digitules  wanting. 

Habitat. — Japan,  precise  locality  unknown,  on  "  Gumi."  (Takahashi ; 
Dept.  Agr.  No.  5942.)  The  scales  occur  on  the  undersides  of  the  leaves, 
along  the  midrib.  What  u  Gumi n  is,  I  do  not  know,  but  it  has  entire 
rather  hairy  leaves  about  40  mm.  long,  suggestive  of  some  solanaceous 
or  scrophulariaceous  plant 

At  first  sight  the  species  looks  like  a  very  much  developed  Pulvi- 
naria  camellicola^  but  the  texture  of  the  ovisac  suggests  Lichtensia.  I 
had  actually  described  it  as  a  new  Lichtensia  aud  had  sent  the  MS. 
to  Washington,  when  Mr.  Pergande,  having  occasion  to  examine  the 
insect,  discovered  the  extraordinary  error  into  which  I  had  fallen.  The 
specimens  were  much  attacked  by  parasites  (a  species  of  Comys,  I  learn 
from  Mr.  Howard),  and  the  legs,  antennae,  etc.,  were  detached.  Thus, 
having  gotten  the  erroneous  idea  that  the  thing  was  a  lecaniid,  I  de- 
scribed from  what  I  could  see,  notwithstanding  the  absence  of  the  ano- 
genital  parts,  etc.  On  receiving  Mr.  Pergande's  statement,  I  boiled  down 
a  new  specimen,  and  was  fortunate  enough  to  see  the  anal  ring,  perfectly 
normal  for  Phenaeocciut,  to  which  the  insect  unquestionably  belongs.  I 
mention  these  incidents  because  such  errors  are  always  interesting, 
throwing  light  on  the  probability  of  error  in  scientific  writings.  I  have 
sometimes  seen  it  stated  that  so-and-so  could  not  have  made  a  certain 
mistake,  because  he  knew  better;  but  a  careful  analysis  of  mistakes 
will  show  that  a  large  percentage  would  not  have  been  made  if  the 
writer  had  known  less.  For  example,  a  traveler  in  a  foreign  country 
will  often  announce  that  he  saw  some  bird  or  insect  very  familiar  to 
him  at  home,  and  when  it  is  denied  that  the  species  occurs  there  he  will 
indignantly  ask  whether  we  suppose  he  does  not  know  the  common  so- 
and-so.  As  a  matter  of  fact,  he  has  been  misled  by  a  superficial  resem- 
blance; whereas  had  the  object  been  quite  unfamiliar  to  him  he  would 
have  taken  pains  to  arrive  at  its  correct  identification,  probably  with 
success. 
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A  STUDY  IN  INSECT  PARASITISM. 

By  L.  O.  Howard. 
INTRODUCTION. 

The  white  marked  tussock  moth  (Orgyia  leuoostigma  Smith  &  Abbott) 
is  an  insect  which  prior  to  the  early  seventies  was  known  mainly  from 
the  occasional  defoliation  of  the  leaves  of  orchard  trees  by  its  larvae. 
Harris  referred  to  it  as  an  enemy  of  apple  trees  and  rose  bushes  and 
sometimes  of  "  other  trees  and  shrubs."  Fitch  mentioned  it  as  an 
enemy  of  apple  trees  and  rose  bushes;  while  Kiley,  in  his  First  Mis- 
souri Report  (18G9),  referred  to  it  as  an  apple  insect,  but  stated  that  it 
feeds  upon  different  kinds  of  trees,  such  as  elm,  maple,  horse-chestnut, 
and  oak,  seeming,  however,  to  prefer  the  apple,  plum,  rose,  and  pear. 

Since  a  somewhat  indefinite  date,  which  we  can  fix  no  closer  than 
the  early  seventies,  this  insect  has  become  more  or  less  promiueut  as 
an  enemy  to  shade  trees  in  the  cities  of  the  northeastern  United  States, 
and  correspondingly  has  become  less  prominent  as  an  enemy  to 
orchards.  The  beginning  of  its  rapid  increase  in  our  cities  is  nearly 
coincident  with  the  beginning  of  the  remarkable  multiplication  of  the 
English  sparrows  after  their  introduction  into  this  country,  and  there 
seems  little  doubt  that  this  coincidence  is  really  a  matter  of  cause  and 
effect.  One  of  the  early  results  of  the  introduction  of  the  English 
sparrow  was  the  practical  extermination  by  this  bird  of  the  canker- 
worms,  which  at  that  time  were  the  principal  insect  enemies  of  our  city 
shade  trees.  The  removal  of  the  cankerworms  afforded  room  for  the 
multiplication  of  the  tussock  moth,  which,  from  the  fact  that  its  larva 
is  hairy,  was  not  eaten  by  the  sparrows,  and  consequently  multiplied 
with  rapidity.1  Furthermore,  the  tussock  moth  must  be  considered  as 
one  of  those  species  which  are  becoming  attached  to  cities — which  are 
slowly  altering  their  habits  and  accommodating  themselves  to  city 
environment. 

For  many  years  the  shade  trees  in  more  northern  cities,  and  notably 
in  Boston,  New  York,  Brooklyn,  and  Philadelphia,  have  suffered 
severely  from  the  attacks  of  this  hairy  caterpillar.  Until  recently,  how- 
ever, the  species  has  not  been  excessively  abundant  in  the  city  of 


'This  supplanting  of  the  one  species  by  the  other  was  also  undoubtedly  due  in 

part  to  the  driving  away  by  the  sparrows  of  the  native  birds  which  previously  had 

fed  upon  the  tussock-moth  caterpillars.     Le  Conte  has  shown  (Proc.  Am.  Assoc.  Adv. 

fcci.,  vol.  23,  p.  44, 1874)  that  the  larva  of  Knnomos  subsignaria,  a  measuring  worm 

which  had  been  very  injurious  to  the  shade  trees  of  Philadelphia,  was  replaced  by 

the  tussock-moth  caterpillars  through  the  sparrows  eating  the  former  and  avoiding 

the  latter. 
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Washington.  Its  place  in  that  city  seems  to  have  been  taken  largely 
by  the  fall  web  worm  (larva  of  Hyphantria  cunea  Drury)  and  the  bag- 
worm  (larva  of  Thyridopteryx  ephemerccformis  Haworth).  The  tussock- 
moth  larvae,  however,  have  been  moderately  common  year  after  year, 
but  not  until  1895  did  they  increase  so  as  to  attract  general  atten- 
tion. In  1895,  however,  Washington  suffered  from  an  extraordinary 
outbreak  of  this  insect,  as  the  writer  has  already  pointed  out  in  his 
article  on  "  The  shade-tree  insect  problem  in  the  eastern  United  States," 
published  in  the  Yearbook  of  the  Department  of  Agriculture  for  1895, 
pages  361-384.  In  this  season  the  trees  along  many  streets  were  com- 
pletely defoliated,  and  in  the  autumn  they  were  plastered  in  the  most 
unsightly  way  with  their  cocoons. 

In  August,  1895,  the  writer  commenced  a  careful  investigation  of  the 
life  history  of  the  insect  with  the  feeling  that,  although  much  had 
already  been  written  upon  the  species,  there  was  still  more  to  be  learned 
about  it.  As  a  matter  of  fact,  new  and  important  points  in  the  life  his- 
tory have  been  determined  in  the  course  of  this  study,  but  none  of 
them  are  of  so  much  interest  as  the  facts  relating  to  the  extraordinary 
phenomena  of  parasitism,  induced  by  the  unprecented  multiplication  of 
the  species. 

Many  observations  are  recorded  which  show  the  prominent  part 
which  parasites  take  in  the  reduction  of  an  insect  which  under  favor- 
able conditions  has  exceeded  its  normal  bounds  in  respect  to  numbers. 
Such  constant  struggles  between  species  in  the  apparent  effort  to  pre- 
serve a  just  balance  are  met  with  by  every  observer  in  the  course  of 
nearly  every  season's  observations.  The  writer  has,  however,  always 
desired  an  opportunity  to  study  the  exact  details  of  such  a  struggle 
upon  a  large  scale,  and  this  opportunity  was  afforded  in  this  instance. 

In  Boston,  New  York,  Brooklyn,  and  Philadelphia  the  tussock  moth 
has  not  seemed  to  fluctuate  seriously  in  point  of  numbers.  It  has  been 
more  or  less  injurious  every  season  for  a  number  of  years.  In  Wash- 
ington, however,  in  1895,  there  was  a  rapid  and  enormous  increase,  and 
great  fears  of  its  continuance  year  after  year  were  expressed  by  city 
authorities,  by  the  newspapers,  and  by  citizens  interested  in  the  beauti- 
ful shade  trees  ot*  the  city.  By  the  time  the  third  generation  had  made 
its  appearance  in  September,  1895,1  it  was  noticed  that  parasitic  and 
predaceoiis  insects  were  present  in  enormous  numbers.  The  cocoons  of 
the  second  generation  were  the  rallying  point  of  hordes  of  Ichneumon 
and  Ohalcis  flies,  while  several  species  of  predatory  Heteroptera  were 
present  in  great  numbers.  The  trunks  of  nearly  all  of  the  large  trees 
in  the  Government  parks  were  sanguinary  battlefields  where  the  result- 
ing mortality  was  excessive. 

Prior  to  the  beginning  of  these  observations  seven  species  of  "prob- 
able primary  parasites  of  the  tussock  moth  had  been  recorded.     Pitch 

1  Observations  of  1896  have  shown  without  doubt  that  there  are  three  annual  gen- 
erations in  Washington  instead  of  two,  a«  previously  stated.  (See  Bulletin  No.  10, 
Division  of  Entomology,  p.  33.) 


had  described  two  as  Trichogramma  orgyicc  and  T.  fraterna.  The  first 
of  these,  however,  seems  to  be  a  Oratotechus  which  has  not  since  been 
reared,  while  the  second  is  a  hyperparasite  of  the  genus  Holcopelte. 
There  is  not  the  slightest  evidence,  however,  that  this  second  parasite 
ever  attacks  the  tussock  moth,  since  Fitch  simply  found  it  walking  upon 
rose  leaves  in  September,  "where,"  he  says,  "it  was  very  probably 
searching  for  these  same  caterpillars  in  which  to  deposit  its  eggs." 
Riley  reared  Pimpla  inquisitor^  an  undetermined  Tachinid  fly,  a  true 
egg  parasite  of  the  genus  Telenomus,  and  two  species  of  the  genus 
Pteromalus,  while  he  also  obtained  cocoons  of  a  Microgaster  from  tus- 
sock-moth caterpillars,  without,  however,  rearing  the  adult.  The  adult 
of  what  is  probably  this  species  was  reared  later  by  Prof.  F.  M.  Webster 
and  was  described  by  Mr.  Ashmead  as  Apanteles  orgyicc  (Bull.  Ohio  Exp. 
Sta.,  Tech.  Ser.  I,  p.  159).  Dr.  Weed  records  (Psyche,  V,  51)  Pimpla 
conquisitor  Say,  Normal,  111.,  July  14,  1883.  Dr.  Lintuer  is  also  said 
to  have  reared  a  species  of  Tetrastichus  from  this  larva.  This  last 
species  is  undoubtedly  hyperparasitic,  and  one  if  not  both  of  the  two 
species  recorded  as  belonging  to  the  genus  Pteromalus  are  also  probably 
hyperparasites. 

The  close  observations  which  were  made  upon  abundant  material 
beginning  early  in  August,  1895,  and  carried  through  until  the  autumn 
of  1890,  have  resulted  not  only  in  vastly  increasing  this  list,  but  in  giv- 
iug  us  some  definite  ideas  as  to  the  habits  of  the  species  involved  and 
as  to  their  more  or  less  intricate  interrelations. 

The  species  reared  are  as  follows : 

LIST   OF   PRIMARY  PARASITES. 


Pimpla  inquisitor  Say. 
Pimpla  conquisitor  Say. 
Pimpla  annulipes  Say. 
Amorphota  orgyiie  n.  sp. 
Meteorus  communis  Cresson. 
Meteoras  byphantria?  Riley. 
Limner i  a  sp. 
Limneria  valida  Cresson. 

Frontina  aletia*  Riley. 
Frontina  frenchii  Will. 
Tachina  mella  Walk. 


A. — Hymen  optera . 

Theronia  fulvescens  Brullc*. 
Apanteles  delicatus  n.  sp. 
Apanteles  hyphantria*  Riley. 
Chalcis  ovata  Say. 
Pteromalus  cuproideus  n.  sp. 
Cratotechus  orgyiit*  Fitch. 
Telenomus  orgyht*  Fitch. 

B. — THptera. 

Euphorocera  rlaripennis  Macq. 
Kxorista  griseonm-ans  V.  d.  W. 
Winthemia  4-pustulata  Fab. 


LIST    OF   HYPERPARASITBS, 

Hymenoptera. 

Hemiteles  townsendi  Ash  mead. 
Bathythrix  meteor i  n.  sp. 
Bathythrix  pimplw  n.  sp. 
Adistola  americana  n.  sp. 
Otaeustes  periliti  Ashm. 
Habrocytus  thyridopterigis  Ashin. 
Pezomachus  insolitus  n.  sp. 


Spilochalcis  debilis  (Say). 
Eupelmus  limneria  n.  sp. 
Dibrachys  boucheanuH  (Ratz.). 
Klachistus  cacccociw  How. 
Klasmus  atratus  n.  sp. 
Syntoinosphyrum  esurus  (Kiley). 
Asecodes  albitarsis  Ashm. 


LIST   OF  PROBABLE   PARASITES.1 

Icbueumon  subcyanens  C reason.  Ichneumon  creruleus  C  reason. 

Allocota  (Hemiteles)  thyridopterigis  Riley. 

LIST   OF   SCAVENGERS. 

(Reared  from  dead  chrysalid*  or  cocoon  masses.) 

Diptera. 

Helicobia  helicis  Towns.  Limosinasp. 

Sarcopbaga  spp.  2.  Hoinalomyia  scalar  is  Fab. 

Phora  nigriceps  Loew.  Gaurax  ancbora  Loew. 

Phora  incisuralis  Loew.  Neoglapbyroptera  bivittata  .Say. 

Pbora  fasciata  Fall.  Diplosis  sp. 

Phora  agaraci  Lintuer. 

In  addition  to  the  insects  listed  above,  a  species  of  Chrysopa  was 
reared  from  the  cocoon  mass,  the  larvre  of  Anthrenu*  varim  were  found 
leeding  upon  the  dead  pupa?  and  empty  egg  masses,  and  a  mite  of  the 
genus  Tyroglyphus  was  found  to  have  the  same  habit. 

Other  active  agents  in  the  further  reduction  of  the  numbers  of  the 
tussock-moth  caterpillars  were  an  undetermined  disease  upon  which 
Mr.  A.  F.  Woods,  of  the  Division  of  Vegetable  Pathology,  has  been  at 
work,  and  the  Ueteroptera  Podism  spinottuHj  Uuschistus  servus,  and  Pri 
onidus  cristatus. 

The  total  number  of  primary  parasites  reared  in  the  course  of  the 
observations  was  2,122,  of  which  185  were  Diptera  and  1,937  Hymen- 
optera.  The  secondary  parasites  numbered  about  1,000,  but  this  is  aa 
estimate,  as  no  exact  account  was  kept  of  the  many  specimens  of  the 
minute  Dibrachys  and  Asecodes.  The  writer  deems  it  advisable  to 
give  in  some  detail  the  observations  made  upon  each  of  these  species 
in  order  before  drawing  general  conclusions,  since  the  basis  for  sucb 
conclusions  must  be  the  knowledge  of  the  habits  of  the  individual 
species  involved.2 

Pimpla  inquisitor  Say. 

This  important  and  widespread  parasite  of  lepidopterous  larvae 
occurs  in  California,  Texas,  Iowa,  Illinois,  Missouri,  Ohio,  New  York, 
and  the  District  of  Columbia,  and  is  probably  to  be  found  in  all  parts 
of  the  United  States,  except  possibly  in  boreal  regions.    It  is  parasitic 


hUl  observed  closely  investigating  recently  formed  cocoons  of  the  tussock  moth 
and  apparently  about  to  oviposit.    Tbe  tbird  species  is  parasitic  upon  Pimpla. 

5 The  observations  upon  wbicb  tbe  following  statements  are  based  have  largely 
been  made  by  Mr.  Pergande,  the  assistant  in  charge  of  the  inscctary.  Messrs.  Pratt 
and  Busck  have  also  helped,  and  Mr.  Coqnillett  was  for  a  short  time  in  charge  of  the 
breeding  experiments  during  Mr.  Pergande's  absence.  The  writer  made  certain  field 
observations  in  the  fall  of  1895  and  summer  of  1896,  and  carefully  dissected  and 
examined  very  many  Orgyia  cocoons  during  December,  1896.  The  dipterous  para- 
sites have  been  named  by  Mr.  Coquillett,  and  Mr.  Ashmead  has  assisted  in  the  nam- 
ing of  tbe  Hymenoptera. 


upon  a  large  number  of  lepidopterous  larva*,  feeding  upon  such  Bomby- 
cids  as  Clisiocampa  aud  Orgyia,  upon  certain  Phycitids,  Tortricids,  and 
large-sized  Tineids.  It  was  by  far  the  most  abundant  of  the  parasites 
reared,  no  less  than  1,659  having  issued  in  the  course  of  our  observations 
upon  the  parasites  of  Orgyia  leiicostigma. 

Observations  were  first  begun  on  August  31, 1895,  at  which  time  five 
<«ggs  were  noticed  upon  a  larva  which  had  spun  its  cocoon  and  had  died 
without  transforming  to  pupa.  Two  similar  eggs  were  found  upon 
another  caterpillar  under  like  conditions.  A  few  days  later  many  more 
were  found.  They  were  generally  attached  to  the  dorsal  portiou  of  the 
abdominal  segments  of  the  caterpillar  and  usually  at  the  juncture  of 
two  segments  and  always  set  up  on  end,  attached  by  the  small  end. 
They  were  not  firmly  attached  and  were  occasionally  rubbed  off  by  the 
contortions  of  the  larva,  being  retained,  however,  by  the  silken  threads 
of  the  cocoon. 


Fig.  1.—  J  Hmpla  inquisitor :  a,  full-grown  summer  larva;  ft,  hibernating  larva;  c,  mouth -parts  of  larva; 
d, adult  female;  e,  abdomen  of  adult  male  from  Hide — all  enlarged,  e  greatly  enlarged  (original). 


These  eggs  are  much  elongated,  somewhat  wider  at  one  end  than  at 
the  other,  pure  white  in  color,  and  perfectly  smooth,  appearing  highly 
polished.  The  average  length  is  0.98  mm.  and  the  greatest  width 
9.18  mm.  The  duration  of  the  egg  state  must  be  very  short  and  proba- 
bly a  matter  of  but  a  few  hours.  After  hatching,  the  larvae  were  found 
to  feed  externally  upon  the  body  of  the  caterpillar,  the  mouth  parts 
ilosely  applied  to  the  skin,  and,  in  fact,  obviously  sucking  blood 
ill  rough  a  minute  orifice.  Their  growth  was  rapid  and  there  was  no 
perceptible  exuviation.  The  seven  eggs  found  on  August  31  had 
hatched  the  following  day  and  by  September  3  the  larvae  appeared  to 
be  nearly  full  grown.  When  full  grown,  the  largest  larvre  are  9.5  mm. 
in  length  by  3.2  mm.  in  greatest  diameter,  fusiform  in  shape,  and 
slightly  curved  in  normal  position.  The  color  is  yellowish  white,  some 
specimens  taking  on  a  pinkish  tinge,  and  there  are  no  markings.    The 
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spiracles  are  very  minute.  There  is  no  anal  opeuing,  but  its  position 
is  iudicated  by  a  short  curved  transverse  impression  just  ventro- 
cephalad  of  the  anal  extremity.  The  mouth  parts  are  so  well  shown  at 
fig.  lc  as  to  need  no  description.  The  form  and  general  appearance  of 
the  full-grown  larva  are  also  shown  at  fig.  la. 

On  September  G  these  larva*  were  found  to  be  spinning  their  cocoons. 
These  cocoons,  at  first  white  aud  afterwards  turning  gradually  to  a  pale 
yellow-brown,  becoming  much  the  same  color  as  the  cocoon  of  the 
Orgyia,  are  denser  in  structure  and  composed  of  a  considerably  finer 
quality  of  silk.  They  are  long  oval  in  shape,  the  longest  reaching  a 
length  of  16  mm.  by  4  mm.  in  diameter.  The  cocoons  spun  by  the 
larva?  issuing  from  a  single  caterpillar  are  closely  applied  together  and 
adhere  so  firmly  that  it  takes  some  little  force  to  separate  them.    They 


e  a  b 

YlQ.2.—I*impla  inquisitor:  a,  shrunken  tussock  uioth  caterpillar  bearing  parasite  eggs  in  situ  ; 
b.  egg;  c,  eggs  in  iittt ;  d,  larva?,  full  grown,  feeding  on  span-up  caterpillar;  c,  cocoons  of  parasite 
within  Orgyia  cocoon—  a,d.c  slightly  enlarged,  e  still  more  enlarged,  b  greatly  enlarged  (author's 
illustration,  from  Yearbook,  Dept.  Agric.  1895). 

are  applied  side  by  side  nnd  so  closely  that  their  oval  outline  becomes 
more  or  less  angular  at  the  points  of  application.  The  fastening 
together  is  not  exactly  regular,  since  one  or  more  cocoons  will  frequently 
extend  further  out  than  the  others.  Twenty- four  hours  after  the 
spinning  of  tlie  cocoon  the  larva*  were  still  found  unchanged,  but  at 
forty-eight  hours,  or  on  September  8,  they  changed  to  pupa\ 

All  of  the  .adults  issued  together  on  September  14,  leaving  fifteen 
days  as  the  duration  of  the  life  round,  as  follows:  Egg,  one  day;  larva 
before  spinning  cocoon,  seven  days;  larva  after  spinning  cocoon,  one 
day,  pupa,  six  days — total,  fifteen  days. 

This  rapidity  of  development  is  somewhat  surprising.  The  writer  has 
recorded  a  much  greater  rapidity  with  certain  Chalcidids,  but  is  not 
familiar  with  any  record  of  a  similarly  rapid  development  with  an 
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Ichneumonid.  Ratzebnrg  (Die  Ichneuwonen  der  Forstinsecten,  p.  14, 
Band  1 )  states  that  the  shortest  life  round  of  any  of  the  parasitic  Hymen- 
optern  known  to  him  is  that  of  Pimpla  fulvipes,  from  July  15  or  16  to 
August  5 — twenty  or  twenty-one  days.  In  this  instance  the  host  was 
Lithosia  quadra,  a  spun -up  larva  of  which  was  found  July  16  bearing 
eight  small  white  Ichneumonid  eggs.  On  the  17th  the  eggs  had 
hatched;  ou  the  19th  the  larva}  had  become  quite  large;  on  the  20th 
they  had  begun  to  spin ;  on  the  23d  they  had  inclosed  themselves  in 
small  white  cocoons;  on  the  25th  they  had  transformed  to  pupa?;  on 
August  3  the  colors  of  the  adult  were  noticeable,  and  on  the  5th  the 
first  adult  issued. 

Adult  females  of  Pimpla  inquisitor  were  watched  many  times  when 
searching  for  caterpillars  of  the  proper  condition  for  oviposition.  On 
September  10  five  individuals  were  observed  to  oviposit  in  tussock- 
moth  caterpillars.  The  first  one  stung  a  larva  which  was  just  spinning 
up.  The  Pimpla  ran  up  to  the  posterior 
end  of  the  cocoon,  stood  for  a  moment 
with  antennae  vibrating  on  the  cocoon 
as  though  to  ascertain  the  exact  con- 
dition of  affairs,  then  suddenly  ran  a 
short  distance  forward,  bringing  its 
ovipositor  into  a  somewhat  forward- 
directed  position,  and  quickly  inserted 
it  through  the  silk  aud  into  the  body 
of  the  caterpillar,  which  at  once  com- 
menced to  struggle  violently.  The  wasp 
was  not  disturbed  and  remained  in 
position  for  some  minutes.  The  cater- 
pillar was  then  examined  and  it  was 
found  that  a  Tachinid  egg  had  already 
been  deposited  upon  it  between  the 
second  and  third  thoracic  segments. 
It  was  placed  aside  to  endeavor  to  rear  the  parasite,  but  the  attempt 
was  not  successful  and  nothing  was  bred  from  it.  A  second  and 
third  one  were  observed  to  act  in  the  same  manner,  the  operation 
in  each  case  lasting  about  two  minutes.  No  adult  parasites  were 
bred  in  either  case.  A  fourth  oviposited  in  a  webbed-up  caterpillar, 
which,  when  stung,  already  carried  some  eggs  of  the  same  species. 
A  fifth,  after  running  about  for  fifteen  minutes  examining  a  cocoon 
here  and  there,  was  seen  to  enter  the  opening  at  the  anterior  end  of 
one  of  the  cocoons  and  remained  inside  of  it  for  several  minutes.  The 
cocoon  was  removed  and  examined  and  it  was  found  that  the  caterpil- 
lar was  dead  and  with  it  was  one  half  grown  larva  of  this  parasite,  the 
offspring  of  some  previous  visitor.  No  adults  were  reared  as  the  result 
of  any  one  of  these  five  observations.  It  was  noticed  ou  the  following 
day  that  two  and  even  three  females  of  the  Pimpla  would  occasionally 
engage  at  the  same  time  in  ovipositing  in  the  same  cocoon.     In  the 


Fio.  3.  —Pimpla  inquisitor :  Adult  female, 
from  side — enlarged  (original). 
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majority  of  the  cocoons  examined  the  caterpillars  were  contracted,  but 
had  not  pupated.  In  one  case,  however,  one  had  transformed  to  pupa, 
and  near  its  posterior  end  were  found  a  number  of  recently  deposited 
eggs  of  the  Pimpla. 

Further  observations  upon  oviposition  were  made  on  September  13. 
On  one  cocoon  containing  a  recently  spun-up  larva  two  of  the  parasites 
were  seen  ovipositing  at  the  same  time.  One  of  them,  after  running 
about  for  a  few  seconds,  suddenly  thrust  its  ovipositor  into  the  body  of 
the  larva,  which  commenced  to  wriggle  in  pain,  but  the  parasite  was 
undisturbed  and  pushed  its  ovipositor  in  to  its  full  extent,  remaining 
motionless  in  this  position  for  about  five  minutes,  during  which  time 
the  abdomen  slightly  moved  in  a  peristaltic  manner  as  if  forcing  the 
eggs  out  and  down  through  the  ovipositor.  It  then  withdrew  the  ovi- 
positor, turned  around,  took  a  step  or  two,  and  gave  the  caterpillar 
three  thrusts  in  quick  succession.  It  then  went  a  little  farther  and 
gave  several  more  thrusts,  and  continued  the  same  operation  four  times 
more,  when  it  again  thrust  its  ovipositor  in  as  far  as  the  body,  remain- 
ing in  this  position  again  for  several  minutes.  When  the  cocoon  was 
examined,  four  eggs  were  found  loose  inside  the  cocoon.  Here  again, 
however,  nothing  was  reared.  Another  one  was  observed  ovipositing 
in  a  recently  spuuup  larva.  It  was  seen  to  thrust  the  ovipositor  in 
three  times,  lasting  one  minute,  one  and  one  half  minutes,  aud  one-half 
minute.  It  was  also  noticed  to  thrust  the  ovipositor  in  at  another  place 
in  the  cocoon  five  or  six  times  in  quick  succession,  as  if  in  search  of  the 
larva.  When  the  cocoon  was  examined  four  eggs  were  found,  all  in  a 
bunch  between  the  first  and  second  segments,  and  in  an  upright  posi- 
tion, but  so  loosely  attached  that  they  became  detached  after  the  cocoon 
had  been  slightly  handled.  It  seems  as  though  the  preliminary  sting- 
ing of  the  caterpillar  were  done  to  quiet  it  so  that  the  eggs  when  laid 
would  not  be  detached  by  its  struggles.  A  parasite  placed  in  a  tube 
with  a  larva  which  had  been  stung  was  later  found  to  have  deposited 
five  eggs,  which  were  adhering  to  the  glass  and  not  to  the  larva. 

An  observation  was  made  September  14,  which  indicated  that  all  of 
the  larvae  do  not  feed  externally,  since  from  a  discolored  caterpillar 
collected  September  4  and  placed  in  a  tube  a  larva  of  this  Pimpla 
issued  on  September  14,  and  spun  a  cocoou,  the  adult  issuing  Septem- 
ber 20. 

It  sometimes  happens  that  a  larva  is  stung  when  just  on  the  point 
of  transforming,  and  in  such  a  case  the  transformation  to  pupa  is  occa- 
sionally accomplished.  The  recently  formed  pupa  is  also  occasionally 
stung,  as  has  just  been  shown.  Contrary  to  the  general  rule  holding 
when  caterpillars  are  eaten  out  by  the  Pimpla  larvae,  they  seem  to  feed 
within  such  pupa*,  and  eventually  to  spin  their  cocoons  within  the  Orgyia 
pupa  skin.  Several  times  in  December,  1896,  apparently  perfect  female 
pupae  of  the  Orgyia  were  found  within  their  cocoons,  with  a  closely 
applied  layer  of  four  or  five  Pimpla  cocoons  and  a  single  break  in  the 
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pupa  skin  from  which  the  end  of  another  Piinplacocoon  slightlyextruded. 
In  all  such  cases  the  removal  of  the  perfect  pupa  skin  showed  its  con- 
tents to  be  a  very  closely  packed  mass  of  Pimpla  cocoons.  In  one  case 
of  this  kind  the  pupa  skin  was  found  to  contain  six  large  female  cocoous 
of  the  Pimpla  and  one  larva  which  had  died  while  engaged  in  spinning 
and  had  only  succeeded  in  spinning  a  thin  web,  while  attached  to  the 
outside  of  the  pupa  skin  were  four  large  perfect  Pimpla  cocoons. 

With  this  species,  as  with  so  many  other  parasitic  Hymenoptera,  and 
indeed  as  with  so  many  other  insects  in  general,  there  was  a  marked 
priority  in  the  issuing  of  the  males.  The  proportions  of  the  sexes  were 
carefully  noted  among  those  issuing  in  March,  1896,  with  the  following 
rather  striking  results: 
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The  pair  issuing  March  27  were  placed  in  the  same  vial  and  watched. 
They  at  once  copulated  and  repeated  the  act  seventeen  times  during 
the  first  ten  minutes  and  six  times  during  the  next  ten  minutes.  They 
then  rested  for  a  time.  During  the  next  hour,  however,  they  copulated 
five  times  and  during  the  succeeding  two  hours  six  times.  On  March 
28  both  were  still  alive,  but  on  the  30th  both  were  dead. 

It  is  worthy  of  remark  that  these  spring  individuals  from  overwinter- 
ing* cocoons  are  smaller  in  size  than  those  which  issued  the  previous 
September. 

It  happened  on  several  occasious  that  the  adult  Pimpla  was  observed 
to  oviposit  in  tussock-moth  caterpillars  which  were  already  infested 
with  Tachinid  larvae.  Several  such  caterpillars  were  isolated  for  obser- 
vation, and  in  every  case  but  one  there  was  no  development  to  maturity 
of  either  the  dipterous  or  the  hymenopterous  parasite.  In  one  case, 
however,  an  adult  of  the  Tachinid  Euphorocera  claripennis  issued  from 
such  a  caterpillar.  The  probabilities  are  that  its  larva  was  already 
well  grown  when  its  host  was  stung  by  the  Pimpla  and  that  the  larvae 
of  the  latter  failed  to  find  sufficient  nourishment  for  development. 

Such  instances  would  seem  to  show  that  the  maternal  instinct  is  not 
so  prescient  as  has  beeu  supposed,  and  that  all  the  preliminary  investi- 
gation of  the  host  insect  by  the  mother  parasite  and  all  the  apparently 
anxious  soundings  and  tappings  with  her  antenna?,  while  appearing  to 
satisfy  her  that  everything  is  all  right,  do  not  always  result  in  the 
depositing  of  the  eggs  under  just  the  proper  conditions.  It  is  alto- 
gether likely  that  other  parasitic  Hymenoptera  occasionally,  and  per- 
haps frequently,  make  similar  mistakes,  and  that  many  parasites  suffer 
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from  this  rivalry  based  Upon  erroneous  instinct,  as  well  as  from  the 
attacks  of  hyperparasites.  Such  mistakes  are  of  course  much  more 
likely  to  occur  during  such  times  of  extraordinary  multiplication  than 
when  the  species  are  normally  abundant. 

During  the  entire  series  of  observations  careful  records  were  kept  of 
all  specimens  of  Pimpla  reared.  The  following  table  indicates  numbers 
and  dates: 
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It  will  be  observed  that  the  periods  of  greatest  abundance  were  from 
September  12  to  26,  1895;  from  March  9  to  26,  1896;  from  April  10  to 
20, 1896,  and  from  July  10  to  25,  1896. 
The  percentage  of  parasitism  by  this  species  was  indicated  rather 

plainly  by  four  series  of  experiments. 
From  100  cocoons  collected  September 
10,  1895,  there  issued  38  adults;  from 
about  500  cocoons  collected  August  23, 
there  issued  300  specimens;  from  about 
300  cocoons  collected  August  21,  there 
issued  172;  from  604  cocoons  collected 
between  June  30  and  July  8,  1896, 
there  issued  729. 

We  have  not  previously  stated  defi- 
nitely the  number  of  specimens  of  the 
parasites  nourished  by  a  single  Orgyia. 
The  number  in  summer  varies  froml  to 
10,  with  perhaps  an  average  of  3  or  4. 
This  number  refers  to  the  large  well  nourished  larva*,  mainly  females.  In 
the  late  autumn  more  are  found.  Ten  to  fifteen  Pimpla  cocoons  in  a  single 
Orgyia  cocoon  are  not  at  all  unusual  at  this  time  of  the  year,  while  from 
a  single  Orgyia  cocoon  collected  by  Mr.  Ihisck  in  September,  1896,  were 
reared  no  less  than  23  Pimplas,  all  of  which  were  males.  This  particu- 
lar Pimpla  cocoon  mass  was  cross-sectioned,  and  is  illustrated  at  fig.  4c. 


Flo.  I.— Pimpla  in<jttiMtor:  a,  niasa  of  mule 
cocoons:  b,  do.,  cross-sectioned;  c,  cross 
section  of  largest  cocoon  mass  found ;  d, 
mass  of  female  cocoons—  nat.  size  (origi- 
nal). 
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The  total  number  of  specimens  of  the  Pimpla  reared  appears  to  us  to 
be  very  extraordinary,  and  in  itself  almost  accounts  for  the  nearly 
total  annihilation  of  the  first  1896  brood  of  tussock-moth  caterpillars. 

The  specimens  of  the  Pimpla  issuing  in  March  and  April,  1896,  and 
of  these  there  were  252,  undoubtedly  passed  the  winter  in  the  Orgyia 
cocoons  and  mainly  in  the  larval  stage.  They  were  plainly  smaller  on 
the  average  than  specimens  reared  in  the  following  midsummer  and  the 
previous  September.  No  observations  were  made  during  the  winter  of 
1895-96  which  would  determine  the  actual  condition  in  which  the  insect 
passes  the  winter,  this  statement  depending  upon  observations  made 
during  the  middle  of  December,  1896.  On  December  10,  1896,  several 
cocoons  of  the  Orgyia  were  opened  and  in  some  of  them  a  number  of 
specimens  of  this  larva  were  discovered,  in  one  instance  as  many  as 
six.  All  were  approximately  of  equal  size  and  were  apparently  little 
more  than  half  grown  as  compared  with  full-grown  larva*  taken  in 
late  August  and  early  September.  They  were,  however,  much  con- 
tracted. Instead  of  being  fusiform  in  shape,  as  are  the  full-grown 
summer  larva*,  they  were  broad  oval,  the  broadest  i>ortiou  a  little  behind 
the  middle  of  the  body.  At  the  same  time,  however,  their  greatest 
diameter  did  not  exceed  that  of  the  late  summer  fusiform  larva*.  In 
spite  of  the  smaller  size,  however,  these  larvie  must  be  full  grown,  since 
each  was  inclosed  in  its  characteristic  cocoon.  One  of  these  larvte  is 
shown  at  fig.  1ft,  and  its  size  line  should  be  compared  with  that  of  fig. 
la,  which  represents  a  September  larva.  The  small  size  of  the  hiber- 
nating larva  is  remarkable  and  is  unquestionably  almost  entirely  due 
to  contraction,  as  is  evidenced  by  the  shortness  of  the  body  segments 
and  by  the  somewhat  serrated  margin  and  by  the  fact  that  both  the 
bead  and  anal  end  are  well  drawn  in.  In  color  these  hibernating  larvie 
are*)f  a  brighter  and  lighter  yellow  than  those  taken  in  late  summer, 
and  it  can  plainly  be  seen  that  there  is  a  greater  quantity  of  adipose 
tissue.  It  is  worthy  of  remark  that  in  the  Orgyia  cocoon  containing 
six  cocoons  and  hibernating  larva*  of  the  Pimpla  there  was  also  a  single 
adult  male  of  the  Pimpla.  It  is  doubtful  that  this  individual  was  the 
offspring  of  a  prior  oviposition,  and  it  was  probably  simply  a  rapidly 
developing  individual  from  the  same  batch  of  eggs.  Exact  observa- 
tions have  not  been  made  upon  this  point,  but  it  is  likely  that,  as  is  the 
case  with  rapidly  developing  and  externally  feeding  larva*  of  Euplectrus, 
as  shown  by  Schwarz,  the  removal  of  an  individual  larva  far  in  advance 
of  the  others  results  in  the  death  of  the  remainder,  probably  through 
the  admission  of  air  to  the  wound  and  the  consequent  severe  inflamma- 
tion of  the  host. 

Observations  upon  the  method  of  hibernation  of  Ichneumonids  are 
sufficiently  rare  to  render  this  observation  on  the  hibernating  larva*  of 
some  positive  value.1 

'ForstmeisterTisehbein,  iu  Entomologische  Nacbrichten,  1871,  pages  155-160,  «hows 
that  with  the  genera  Ichneumon,  Amblyteles,  Dicudotus,  /Ethecerus,  Herpostonius, 
Ht'terischiis,  and  Pha»ogenes,  the  females  (presumably  fertilized)  hibernate  as  s\  rule 
as  adults,  the  males  dying  in  autumn.  He  did  not  determine  by  microscopic  exami- 
nation whether  these  overwintering  females  wore  fertilized. 
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We  have  just  called  attention  to  the  fact  that  there  were  two  spring 
periods  of  abundance  in  the  emergence  of  the  adults,  viz,  from  March 
9  to  26  and  from  April  10  to  20.  The  significance  of  this  apparent 
periodicity  is  not  that  it  means  the  development  of  a  second  genera- 
tion, but  that  there  occurred  late  in  March  and  early  in  April,  1896,  a 
cold  spell  which  interrupted  the  issuing  of  hibernating  individuals. 
As  a  matter  of  fact,  there  was  no  appropriate  food  for  the  development 
of  an  abundant  generation  of  the  parasite  at  this  time  of  the  year, 
since  the  tussock-moth  eggs  were  only  just  about  to  hatch  and  other 
possible  hosts  hibernating  as  half  or  full  grown  larvae  or  as  pupa?  were 
not  abundant. 

The  exact  length  of  time  which  the  parasite  remains  in  hibernating 
quarters  is  longer,  perhaps,  than  would  be  anticipated,  as  is  indicated 
by  the  fact  that  a  number  of  the  early  March  individuals,  and,  in  fact, 
all  of  those  which  issued  up  to  and  including  the  9th  of  this  month, 
came  out  of  cocoons  collected  September  6,  1895,  thus  giving  a  resting 
period  of  practically  six  months.  Those  issuing  later  than  March  and 
in  April  emerged  from  cocoons  taken  from  the  trees  in  the  spring  of 
1896,  but  which  were  spun  the  previous  September  and  October. 

It  will  be  uoticed  that  a  number  of  specimens  issued  during  Novem- 
ber. Whether  these  individuals  successfully  hibernated  in  the  adult 
condition  or  whether  the  occurrence  of  a  warm  sunshiny  day  induced 
them  to  oviposit  in  hibernating  pupa?  of  the  Orgyia  (and  we  know 
from  observations  that,  although  the  spun-up  larva  is  their  favorite 
condition  of  the  host,  they  will  often  oviposit  upon  pupae)  is  a  matter 
which  we  have  not  decided  from  exact  observation.  We  kuow  that  cer- 
tain Ichneumonids  do  successfully  hibernate  as  adults  and  that  there 
is  this  possibility  with  this  species.  It  is  safe  to  say,  however,  that 
the  normal  hibernating  condition  is  that  of  the  larva  after  its  cocoon 
has  been  spun. 

All  the  hibernating  cocoons  examined  were  readily  distinguished  by 
a  closer,  tougher,  and  more  parchment-like  consistency.  There  was 
less  of  the  more  loosely  spun  outer  silk,  although  there  was  usually 
more  or  less  of  this  looser  silk  surrounding  apparently  the  whole  mass 
of  Pimpla  cocoons  in  auy  given  Orgyia  cocoon. 

The  breeding  season  of  the  insect  at  Washington,  then,  extends  from 
April  to  October.  -We  have  shown  that  a  single  generation  may  be 
produced  in  fifteen  days,  and  with  plenty  of  larval  food  in  the  proper 
condition  there  would  be  a  possible  development  of  about  ten  annual 
generations.  As  a  matter  of  fact,  if  we  were  to  consider  the  Orgyia 
as  its  sole  food  the  development  of  the  possible  early  generations  at 
least  would  be  sadly  interfered  with  by  the  lack  of  hosts.  The  cater- 
pillars of  the  first  generation  do  not  begin  to  spin  up  before  July,  and 
the  confusion  of  generations  of  the  host  insect,  owing  to  the  retarda- 
tion in  development  of  some  individuals  and  the  acceleration  mothers, 
does  not  begin  to  take  place  in  any  marked  degree  until  after  this 
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month.  There  are  other  insects,  however,  in  the  early  part  of  the 
season  upon  which  the  Pimplas  do  oviposit 5  yet  it  is  doubtful  whether 
under  any  circumstances  there  are  more  than  six  or  seven  generations 
annually. 

As  abundant  and  as  hardy  as  this  species  seems  to  be,  it  does  not 
escape  the  attacks  of  enemies  of  its  own.  A  specimen  of  Euschistus 
servus  was  observed  to  capture  an  adult  female  of  this  Pimpla  when  she 
was  engaged  in  oviposition.  At  least  two  secondary  parasites  have 
been  reared  from  its  cocoons,  viz,  Dibrachys  boucheanus  and  Allocota 
ihyridopterigis,  and  it  is  altogether  likely  that  one  or  more  of  the  other 
hyperparasites  mentioned  will  feed  upon  this  species.  It  has  a  distinct 
friend,  however,  in  Asecodes  albitarsis,  which  is  parasitic  upon  its  prin- 
cipal enemy,  the  Dibrachys.  Details  concerning  the  three  species  will 
be  given  later. 

The  completeness  of  the  destruction  of  the  Pimpla  by  the  Dibrachys 
and  by  other  causes  during  the  latter  part  of  1896  was  surprising. 
About  one  cocoon  in  forty  contained  living  Pimpla  larvae.  As  illustrat- 
ing a  common  condition  of  affairs  in  December,  the  result  of  a  careful 
examination  of  a  bunch  of  thirteen  cocoons  of  Pimpla  found*  within  a 
single  cocoon  of  Orgyia  collected  December  14  is  here  given : 

Cocoon  No.  1  contained  dry  fragments  of  the  Pimpla  larva,  four  full-grown  larvae 
of  Dibrachys  boucheanus,  three  larvae  just  transforming  (having  already  voided  the 
meconium)  and  one  pupa  of  the  same. 

Cocoon  No.  2  contained  a  dried-up  larva  of  the  Pimpla  and  its  meconial  grains. 

Cocoon  No.  3  contained  the  rotten  body  of  a  Pimpla  larva. 

Cocoon  No.  4  had  a  small  hole  in  its  side  and  shriveled  and  mutilated  remains  of 
Pimpla  larva,  the  meconium  grains  and  pupal  exuvia  of  a  number  of  specimens  of 
the  Dibrachys. 

Cocoon  No.  5  contained  shriveled  larval  skin  of  Pimpla  and  white  meconial  grains. 

Cocoon  No.  6  contained  rotten  body  of  Pimpla  larva. 

Cocoon  No.  7  had  a  small  hole  and  contained  one  pupa  skin  of  Dibrachys,  one  sound 
pupa  of  same,  five  masses  of  Dibrachys  meconial  grains,  a  fragment  of  skin  of  a 
Pimpla  larva,  and  two  larva  of  a  dipterous  insect,  probably  the  little  scavenger  fly, 
Gaurax  anchora. 

Cocoon  No.  8  contained  a  developed  but  contracted  and  somewhat  mutilated  male 
of  the  Pimpla,  and  seven  larvw  and  four  pupae  of  the  Dibrachys. 

Cocoon  No.  9  was  very  thin  and  not  completed;  contained  shriveled  body  of  a 
Pimpla  larva  which  had  died  before  finishing  its  cocoon. 

Cocoon  No.  10  contained  a  bit  of  Pimpla  skin  and  fragments  of  an  unknown  pupa, 
the  adult  of  which  had  issued  through  a  hole  in  the  Pimpla  cocoon. 

Cocoon  No.  11,  same  contents  as  No.  10. 

Cocoon  No.  12  contained  four  larvae  and  two  pupae  of  the  Dibrachys  and  a  strip  of 
Pimpla  skin. 

Cocoon  No.  13  contained  a  shriveled  and  mutilated  male  pupa  of  the  Pimpla  and 
six  larvaB  and  one  pupa  of  the  Dibrachys. 

Very  many  more  Pimpla  cocoons  were  opened  at  this  time,  but  the 
above  is  typical  of  nearly  all  and  includes  all  of  the  characteristics 
except  that  at  rare  intervals  a  hibernating  and  healthy  Pimpla  larva 
would  be  found,  or  rather  a  cocoon  mass  all  containing  healthy  larvae, 
for,  in  general,  the  conditions  were  about  the  same  in  each  mass. 
11859— No.  5 2 
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Pimpla  annnlipes  Say. 

Tins  species,  which  is  also  an  important  and  widespread  parasite  of 
lepidopterous  larvae,  and  which  is  particularly  noted  as  perhaps  the  most 
efficient  enemy  of  the  codling  moth  in  certain  parts  of  the  United 
States,  is  also  a  parasite  of  the  Orgyia,  although  a  very  insignificant 
one,  at  least  during  1895-96,  when  compared  with  the  species  which  we 
have  just  considered.  It  occurs  in  California,  Texas,  Missouri,  Mich- 
igan, New  York,  Maryland,  Illinois,  and  the  District  of  Columbia,  and 
probably  has  about  the  same  distribution  as  Pimpla  inquisitor.  It  is 
normally  a  somewhat  larger  species  and  is  readily  distinguished  by 
the  remarkably  distinct  and  complete  black  bands  on  the  tarsi  and 
tibia?.     It  has  previously  been  reared  not  only  from  the  codling  moth, 


Flo. 5.— Pimpla  conqvuritor :  a,  larva;  b,  head  of  same;  c,  pupa;  <i,  adult  female — all  enlarged  (rf  origi- 
nal, a,  6,  e  redrawn  fiom  Fourth  Report  U.  S.  Entom.  Com.)- 

as  above  stated,  but  also  from  several  Crambids,  Tortricids,  and  Phy- 
citids,  as  well  as  from  Papilio  ajax  and  Datana  ministra.  In  March, 
1890,  it  was  bred  from  overwintering  cocoons  of  Orgyia  leucostigma 
received  from  M.  H.  Beckwith,  Newark,  Del.,  and  in  the  course  of  the 
extensive  rearing  experiments  of  1895  six  specimens  issued  from 
cocoons  of  the  tussock  moth  between  September  16  and  25.  Its  life 
history  is  probably  very  similar  to  that  of  P.  inquisitor. 

Pimpla  conquisitor  Say. 

This  widespread  and  abundant  Pimpla  is  one  of  the  most  important 
parasites  of  the  cotton  worm  of  the  Southern  States,  Aletia  argillacea. 
It  is  also  parasitic  upon  the  bagworm  in  New  Jersey  and  the  District 
of  Columbia  and  is  an  important  parasite  of  Phryganidea  in  California. 
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It  has  also  been  reared  from  the  tent  caterpillar  of  the  orchard  (Clisio- 
campa  americana),  from  the  melon  worm  of  the  South  (Phakellura  hya- 
linata),  and  other  Lepidoptera  of  economic  importance.  The  species  is 
found  from  California  to  New  Jersey  and  south  to  the  Gulf  of  Mexico. 
Cressou  also  records  it  from  Canada. 

With  the  cotton  worm,  the  larva  of  which  is  slender,  this  large  para- 
site issues  only  from  the  chrysalis,  so  far  as  we  know.  With  the 
tussock  moth,  however,  it  is  the  larva  which  is  parasitized.  Fig.  6 
shows  admirably  the  appearance  of  a  full-grown  caterpillar  from  which 
the  larva  of  this  Pimpla  has  emerged  and  spun  its  cocoon.  The  cocoon 
is  too  big  to  be  contained  within  the 
larval  skin,  which  therefore  splits  longi- 
tudinally along  the  venter  and  serves 
simply  as  a  dorsal  cap.  The  only  speci- 
men at  hand  which  has  been  reared 
from  this  particular  host  was  collected 
in  the  condition  shown  in  the  figure  by 
Mr.  Coquillett,  at  Chestertown,  Md., 
October  30,  1895.  It  was  brought  to 
Washington,  and  from  it  the  adult 
issued  from  the  orifice  shown  at  fig.  6 
on  December  7.  This  would  seem  to 
indicate  a  hibernation  in  the  imago 
stage,  but  it  is  quite  possible  that  the 
emergence  was  premature,  owing  to  the 
artificial  temperature  of  the  room  in 
which  it  was  kept,  and  that  under 
normal  conditions  the  hibernation  would  have  been  within  the  cocoon. 

The  figures  of  the  early  stages  (fig.  5  a,  fc,  c)  have  been  enlarged  from 
those  published  in  the  Fourth  Eeport  of  the  United  States  Entomo- 
logical Commission,  at  page  112,  and  the  larval  mouth  parts  are  proba- 
bly incorrect.  The  adult,  however,  was  drawn  from  the  specimen 
issuing  from  the  cocoon  above  referred  to.  The  species  may  at  a  glance 
be  distinguished  from  either  of  the  other  Pimplas  above  mentioned  by 
the  narrow  yellow  bands  on  the  dorsum  of  the  abdomen. 

The  occurrence  of  the  large  cocoon  in  this  instance  is  very  interest- 
ing, siuce,  when  it  infests  the  chrysalis  of  Aletia  argillacea  as  well  as  the 
pupa*  of  other  species,  this  parasite  not  only  makes  no  cocoon,  but  spins 
no  silk.  A  number  of  empty  pupae  of  Aletia  from  which  Pimpla  con- 
quisitor  had  emerged  have  recently  been  examined  with  this  point  in 
view,  and  no  trace  of  silk  could  be  found.  Very  many  specimens  were 
reared  from  the  chrysalids  of  this  host  during  the  cotton-worm  inves- 
tigation. Most  of  them  issued  in  the  spring,  but  some  made  their 
appearance  in  the  late  autumn. 


Fig.  6.— Pimpla  conquititor :  Two  views  of 
cocoon  under  skin  of  tussock  moth  cater* 
pillar — enlarged  (original). 
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Amorphota  orgyi®  n.  sp.1 

The  interesting  little  Ichneumon  flies  allied  to  the  genus  Campoplex 
(Campoplegini)  are  general  and  widespread  parasites  of  lepidopterous 
larvae.  They  have  been  seldom  reared  in  the  United  States,  although 
something  over  twenty  species  of  the  old  genus  Campoplex  are  known 
to  occur  in  this  country.  Those  which  have  been  reared  have  come 
from  larvae  of  Noctuidie  or  Bombycidje,  while  in  Europe  they  are  known 
to  attack  the  larvae  of  these  two  families  as  well  as  many  species  of 

Geometridae.  Two  species  of 
Orgyia  in  Europe  are  attacked 
by  them,  viz,  Orgyia  gono- 
stigma  by  Campoplex  carbo- 
narius  and  0.  antiqua  by  C. 
nigripes. 

The  species  under  con- 
sideration lays  its  eggs  in  the 
half-grown  caterpillars  of  O. 
leueostigma.  Probably  but  a 
single  egg  is  laid  in  each  cater- 
pillar, since  but  a  single  larva 
of  the  Amorphota  is  found  to 
issue.  It  was  noticed  that  in 
August,  1895,  a  number  of 
the  half- grown  larvae  had  been 
parasitized  by  this  species. 
The  development  of  the  para- 
sitic larva  was  undoubtedly 
rapid,  although  no  definite 
observations  were  made  which 
would  determine  its  length. 
Upon  reaching  full  growth  the  parasitic  larva  invariably  leaves  the 
Orgyia  caterpillar,  usually  issuing  from  a  large  hole  on  the  underside 
of  the  body  behind  the  thoracic  segments,  and  beginning  immediately 
to  spin  at  its  posterior  extremity  a  stoutish  white  cocoon  marked  near 
each  end  by  a  ring  of  large  irregular  brown  blotches.  The  color  of 
these  blotches  varies  in  intensity  from  a  light  yellow  brown  to  a  dark 
mahogany  brown,  and  their  size,  and  particularly  their  shape,  is  also 
variable.  In  addition  to  these  bands  there  are  smaller  irregular 
blotches  at  either  end  of  the  cocoon.  This  cocoon  is  attached  by  its 
side  to  the  leaf  or  bark  upon  which  the  caterpillar  happens  to  have 
been  crawling.  This  attachment  is  not  especially  firm,  and  the  parasitic 
larva  apparently  makes  no  special  effort  to  attach  it,  and  it  probably 
adheres  simply  through  the  viscidity  of  the  silk  when  first  spun.  The 
cocoon  is,  however,  frequently  somewhat  flattened  on  the  side.  In 
general  it  is  subcylindrical  in  shape,  with  rounded  ends,  its  average 
length  being  6  mm.  and  its  diameter  2.3  mm. 

1  This,  with  the  other  new  species,  will  be  described  in  an  appendix.     (See  page  53.) 
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Fig.  7.— Amorphota  orgyicB:  Adult  female  above,  with  its 
cocoon  and  shrivelled  skin  of  the  caterpillar  host  be- 
low—enlarged (original). 
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The  discarded  skin  of  the  caterpillar  host  is  slightly  or  not  at  all 
attached  to  the  cocoon  or  to  the  leaf  or  bark  by  the  parasitic  larva.  It 
is  usually  blown  away  by  the  wind  in  a  short  time,  but  sometimes 
remains  attached  by  its  prolegs,  or  perhaps  by  silk  which  it  spun  before 
its  death,  to  the  leaf  or  bark  upon  which  it  happens  to  be  at  the  time, 
so  that  the  appearance  shown  in  fig.  7  is  frequently  observed. 

Observations  made  in  late  August  seem  to  indicate  that  the  period 
from  the  completion  of  the  cocoon  to  the  issuing  of  the  adult  insect 
is  only  from  seven  to  ten  days.  Four  specimens  of  the  adult  were 
reared  altogether.  These  issued  two  on  August  29,  one  on  September 
17,  and  another  on  September  21.  The  remainder  of  the  cocoons  just 
referred  to  as  having  been  more  or  less  numerous  gave  out  secondary 
parasites,  the  most  abundant  being  Spilochalcis  debilix,  which  will  be 
treated  more  or  less  in  detail  in  a  later  paragraph. 

The  Amorphota  in  issuing  from  its  cocoon  guaws  an  irregular  round- 
ish hole  at  one  extremity,  of  perhaps  two-thirds  the  diameter  of  the 
cocoon  itself,  but  if  a  cap  is  thus  removed  it  does  not  remain  attached 
by  a  hinge  and  has  not  been  ob- 
served. The  orifice  in  none  of  the 
cases  noticed  was  made  at  the 
center  of  the  tip,  but  a  trifle  to  one 
side,  as  shown  in  fig.  7,  presenting 
almost  the  appearance  of  having 
been  pierced    by  a  hyperparasite. 

Keteorus  communis  Cresson. 

This  common  and  widespread 
species  was  a  more  or  less  important 
factor  in  the  reduction  of  the  num- 
bers of  the  tussock-moth  caterpillars 
in  the  early  autumn  of  1895,  and 
would  doubtless  have  been  a  still 
more  important  factor  in  the  early  summer  of  1896  were  it  not  for  the  fact 
that  in  the  autumn  of  1895  it  was  attacked  by  secoudary  parasites  to 
such  an  extent  that  in  1896  not  a  single  specimen  was  found  or  reared ! 
This  insect,  which  belongs  to  the  family  Braconidjv  (whereas  the  others 
previously  considered  belong  to  the  Ichneumonicfce),  is  recorded  by 
Cresson  from  Canada,  Connecticut,  and  New  Jersey,  and  occurs  in 
the  National  Museum  from  Texas,  Missouri,  and  the  District  of  Colum- 
bia. It  has  been  reared  from  Tineids,  Botids,  and  Bombycids,  and 
with  Orgyia  leucostiyma  attacks  the  half-grown  larvie  in  much  the  same 
manner  as  does  the  Amorphota  previously  described.  The  parasitic 
larva  issuing  from  the  body  of  the  half-grown  caterpillar,  which  imme- 
diately becomes  shriveled  and  distorted,  spins  for  itself  an  oval  cocoon 
of  tough,  parchment  like  brown  silk,  over  the  surface  of  which  are  scat- 
tered threads  of  a  coarser  and  lighter  colored  silk.     The  toughness  and 


Fiq.  8. — Metcoru  s  communis :  Adult  female  from 
side,  with  empty  cocoon  showing  cap — en- 
larged (original.) 
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elasticity  of  these  cocoons  is  extraordinary.  It  is  almost  impossible  to 
open  them  without  destroying  their  contents  unless  they  are  previously 
softened.  The  end  from  which  the  adult  subsequently  issues  is  the 
more  pointed,  and  is  usually  lighter  in  color  than  the  rest  of  the  cocoon. 
The  cocoou  itself  is  attached  to  the  leaf  or  bark  by  the  coarser  threads 
at  the  opposite  end,  and  frequently  this  attachment  is  of  such  a  nature 
that  the  cocoon  hangs  to  a  distance  of  several  millimeters  from  its 
point  of  attachment.  In  issuing,  the  adult  cuts  off  an  even  lid  at  the 
smaller  end  of  the  cocoon,  the  lid  remaining  attached  by  the  coarser 
outer  threads  just  mentioned  as  by  a  loose  hinge.  The  dimensions  of 
the  cocoon  are:  Length,  4.8  mm.;  greatest  diameter,  2.2  mm.  The 
period  of  development  of  this  insect  appears  to  be  rapid,  although  we 
are  able  to  give  no  definite  figures.  The  larval  development  certainly 
takes  place  iu  less  than  ten  days,  while  in  early  autumn  the  pupa 
stage  seems  to  vary  from  ten  to  twenty  days.  Owing  to  the  extensive 
secondary  parasitism,  the  method  of  hibernation  was  not  ascertained. 

Adults  were  reared  Sep- 
tember 19  to  23,  but  from 
the  cocoon 8  kept  later  in 
the  season  there  issued 
only  secondary  parasites. 
Spilochalcis  debilis,  the  hy- 
perparasite  mentioned  in 
connection  with  the  Amor- 
phota,  is  also  the  most  im- 
portant enemy  of  this 
species. 

Meteorus  hyphantrise  Riley. 

A  single  specimen  of  this 
common  parasite  of  ffy- 
phantria  cunea,  described 
by  Eiley  in  Bulletin  No. 
10  of  this  Division,  was 
reared  September  23, 1895,  from  Orgyia  leucostigma.  The  cocoon  of  this 
species  is  somewhat  larger  and  of  a  darker  brown  than  that  of  Meteorus 
communis,  and  it  hangs  suspended  by  a  long  strand  of  silk,  as  is  well 
shown  in  fig.  24,  Bulletin  10,  here  reproduced.  In  1386,  the  great  web- 
worm  year  in  the  District  of  Columbia,  this  species  was  very  abundant. 
Accordingto  observations  made  that  year,  ten  days  elapsed  between  the 
completion  of  the  cocoon  and  the  emergence  of  the  adult,  and  it  was 
found  that  a  majority  of  the  adults  had  issued  by  November  1,  making  it 
probable  that  the  insect  hibernates  in  the  adult  condition.  With  this 
speciesin  1886,  as  with  the  M.  communis  in  1895,  secondary  parasitism  was 
very  marked.  Out  of  450  cocoons  of  the  Meteorus  placed  in  a  glass  jar 
the  latter  part  of  September  only  70  adults  issued,  the  remainder  giving 


Fig.  9— M eleoru*  hyphantriie :  a,  adult  female  from  aide;  bx 
empty  cocoon  showing  cap — enlarged  (from  Bull.  10,  Div. 
Entom.  U.  S.  Dept.  Agr.). 
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out  secondary  parasites.  Thus  only  16  per  cent  of  the  cocoons  pro- 
duced the  species  which  made  them,  while  84  per  cent  were  parasitized. 
Mr.  Slingerland  has  recently  reared  this  species  in  New  York  from 
Xylina  laticinerea,  and  it  is  probably  or  may  become  a  general  parasite 
of  free  living  lepidopterous  larvae. 

Limneria  valida  Cresson. 

This  species,  which  is  also  a  parasite  of  Hyphantria  cunea,  was  one  of 
the  unimportant  primary  parasites  of  the  Orgyia.  It  was  not  reared 
iu  1895,  but  made  its  appearance  among  the  rearings  of  July,  1896.  It 
issued  from  collected  cocoons  of  the  Orgyia,  and  but  three  adults  were 
reared,  all  issuing  July  17,  1896.  This  apparent  scarceness  of  the 
species  was  only  apparent,  however,  for  many  of  its  empty  cocoons 
were  found  among  the 
cocoon  masses  of  the 
Orgyia  the  following 
December.  The  co- 
coon is  rather  long 
ellipsoidal,  averaging 
7.5  mm.  in  length  by 
2.8  mm.  in  greatest 
diameter.  It  is  com- 
posed of  two  distinct 
coverings,  the  outer 
one  of  weak,  close- 
spun,  crinkly,  gray  or 
grayish-bro wn  silk, 
readily  peeling  off  in 
a  sheet,  and  the  iuner 
one  close,  tough, 
parchment-like,  dark 
brown  in  color,  with  golden  reflections,  of  the  type  common  among 
the  Opbionina?.  The  adult  issues  from  a  round  hole  without  a  cap, 
gnawed  almost  precisely  at  one  end,  and,  judging  from  the  evidence  at 
hand,  hibernates  as  an  imago.  At  all  events,  of  the  many  cocoons 
examined  December  14  to  17,  1896,  all  were  empty.  All  of  the  cocoons 
found  at  this  date  were  associated  with  spun-up  larvae  of  the  Orgyia,  and 
none  with  the  pupae  of  this  insect.  In  one  instance  a  single  Orgyia 
cocoon  contained  three  of  Pimpla  inquisitor,  all  empty,  and  one  cocoon 
of  this  Limneria,  from  which  a  hyperparasite  had  evidently  emerged. 

Limneria  sp. 

An  allied  and  congeneric  species  issued  in  a  single  specimen  on  July 
16, 1896.  Its  abdomen  was  unfortunately  broken  off,  and  the  specimen 
was  otherwise  damaged  to  such  an  extent  as  to  render  it  of  uncertain 
specific  position. 


Fio.  10.— Limneria  valida :  Female  from  side,  with  empty  cocoon  at 
right,  and  male  abdomen  ahove— enlarged  (original). 


24 


Theronia  falvescens  Brull£. 

A  single  male  of  this  species  issued  from  a  mass  of  Orgyia  cocoons 
on  July  24,  1890.  It  is  a  species  which  was  originally  described  from 
Colorado,  but  which  is  more  or  less  common  in  the  Eastern  States.  It 
has  not  previously  been  associated  with  its  host,  so  far  as  we  know. 

Apanteles  delicatns  n.  sp.1 

The  small  white  cocoons  of  this  species,  occurring  singly,  attached  to 
the  bark  of  trees  over  which  Orgyia  larvae  were  crawling,  were  reason- 
ably abundant  in  September,  1895,  and  in  the  autumn  of  1896.  This 
species  again  was  greatly  hindered  in  its  beneficial  work  by  the  abun. 
dance  of  secondary  parasites,  so  much  so  that  but  four  specimens  of  the 
adult  have  been  reared.    These  specimens  hibernated  within  their 

cocoons  and  issued  in  March 
and  April,  1896,  from  cocoons 
collected  September  9  and  10, 
1895.  From  other  cocoons  col- 
lected at  the  same  time  issued 
specimens  of  Dibrachytt  bouehea- 
nus  and  Spilochalcis  debilw.  A 
number  of  these  cocoons  were 
collected  and  opened  December 
14,  1896,  for  the  purpose  of  as- 
certaining whether  the  parasite 
hibernates  within  its  cocoon  as 
larva  or  as  pupa,  but  all,  with  a 
single  exception,  instead  of  the 
original  constructor  of  the  co- 
coon, contained  hyperparasites. 
Of  these  the  most  abundant  was  FJasmus  atratus,  which  seems  to  be  a 
very  destructive  enemy  of  this  species.  From  two  to  four  of  its  pupae 
were  found  in  nearly  every  Apanteles  cocoon  examined.  In  one,  how- 
ever, were  two  larvte  of  Dibravhys  boucheanns,  and  the  single  exception 
'referred  to  contained  a  dead  adult  of  the  Apanteles. 

On  September  10, 1895,  the  writer  saw  a  nymph  of  Podisus  spinosus 
trying  to  penetrate  a  cocoon  of  the  Apanteles  with  its  beak;  but, 
although  watched  for  some  minutes,  it  was  unsuccessful,  and  crawled 
away  in  search  of  some  easier  prey. 

Apanteles  hyphantriae  Riley. 

This  species,  which  is  an  extremely  common  and  important  parasite 
of  Eyphantrm  cunea,  was  mentioned  in  Bulletin  No.  10  of  this  division, 
pages  53, 54.  It  made  its  appearance  early  in  the  season  of  1886,  and 
attacked  only  half-grown  caterpillars  of  the  web  worm.     During  the 


Fig.  11.- 


-Apantele*  delicatus :  Adult  male,  with  empty 
cocoon  below — enlarged  (original). 


1  Described  in  the  appendix,  pa^e  55. 
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autumn  its  cocoons  were  found  to  contain,  in  the  main,  secondary  para- 
sites. When  affecting  Hyphantria,  the  white  silken  cocoon  is  formed 
almost  under  the  middle  of  the  half-grown  caterpillar,  and  is  fastened 
securely  to  the  object  its  host  happens  to  rest  upon  and  slightly  to  the 
host  itself,  which  is,  however,  readily  carried  to  the  ground  by  wind 
and  rain,  and  can  therefore  only  be  found  in  position  in  the  more  shel- 
tered places,  such  as  cracks  in  the  bark  of  trees.  But  one  Apanteles  is 
found  in  a  caterpillar,  so  that  each  white  cocoon  indicates  the  death  of 
a  victim.  The  cocoon  of  this  species  is  readily  distinguished  from  that 
of  the  foregoing  species  by  its  denser  consistency,  its  apparently  tougher 
silk,  and  greater  opacity.  The  cocoon  of  Apanteles  delicatus  is,  moreover, 
more  firmly  attached  to  the  bark  of  the  tree  upon  which  the  host  insect 
has  been  feeding  and  by  a  greater  number  of  attaching  threads,  as 
fthown  in  fig.  11. 

In  the  summer  of  1895,  as  will  be  noted  later,  the  larvae  of  the  fall 
webworm  were  frequently  found  (usually  in  the  half-grown  condi- 
tion) wandering  about  the  trunks  of  trees  affected  by  the  Orgyia,  this 
peculiar  condition  of  affairs  resulting  mainly  from  the  destruction  of  the 
food  supply  by  the  very  unusual  numbers  of  tussock-moth  caterpillars. 
Apanteles  hyphantrice  was  very  abundant,  and  a  large  proportion  of 
these  wandering,  unprotected  half-grown  webworms  were  stung  by  this 
species.  It  happened  in  a  number  of  cases  that  tussock-moth  cater- 
pillars of  a  corresponding  stage  of  growth  were  also  stung,  and  it  can 
definitely  be  said  that  this  Apanteles,  while  apparently  preferring  the 
webworm,  is  also  a  true  primary  parasite  on  occasion  of  the  tussock- 
moth  caterpillar.  Its  habits  when  attacking  this  latter  host  are  similar 
to  those  just  described.  Its  cocoons  were  abundant  upon  the  tree  trunks 
during  the  winter  of  1896-97,  and  examination  showed  that  they  were 
almost  without  exception  infested  by  hyperparasites.  Among  these 
were  recognized  Elasmus  atratus  (by  far  the  most  abundant),  Dibraehys 
baucheanuSy  and  Spilochalcis  debilis.  Asecodes  albitarsus  was  also  in 
one  case  reared  from  a  cocoon  which  had  been  infested  by  Dibraehys 
boucheanus. 

Chalcis  ovata  Say. 

This  widespread  species,  which  is  found  all  over  the  United  States 
and  Canada,  and  which  also  extends  into  the  West  Indies,  is  a  very 
general  parasite  of  Lepidoptera,  issuing  as  a  rule  from  their  pupa*. 
The  writer  in  1885  (Bulletin  No.  5,  Division  of  Entomology)  recorded 
it  as  having  been  reared  from  pupa)  of  Thyridopteryx  ephemerwformis, 
Apatura  clyton9  Aletla  argillacea,  Desmia  maculalis,  Caccecia  rosaceana, 
Qeleehia  galke-solidaginis^  and  Botis  alnialis.  It  is  rarely  parasitic  on 
the  fall  webworm  (Hyphantria  cunea),  but  is  the  most  important  of  the 
primary  parasites  of  the  tussock-moth  caterpillar  next  to  Pimpla 
inquisitor. 

It  was  first  observed  ovipositing  in  the  tussock-moth  cocoons  on  Sep- 
tember 7,  1895,  when  the  writer  observed  it  in  some  numbers  flying 
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about  the  trees  defoliated  by  the  caterpillars  of  this  insect.  A  female 
of  the  Chalcis  was  watched  while  engaged  in  ovipositing  in  a  fresh 
chrysalis.  She  flew  around  the  trunk  of  the  tree,  examining  one  cocoon 
after  another,  perhaps  six  in  all,  until  she  found  a  male  cocoon  contain- 
ing a  freshly  transformed  pupa.  This  cocoon  she  felt  over  from  one 
end  to  the  other,her  antennae  constantly  vibrating.  Finally  she  inserted 
her  ovipositor,  withdrawing  it  after  a  few  seconds,  then  inserted  it 
again  and  again  a  third  time.  At  the  fourth  insertion  she  apparently 
penetrated  to  the  right  spot,  for  she  forced  her  ovipositor  through  the 
silk,  hugging  the  cocoon  close  and  pushing  her  abdomen  as  close  as 
possible  to  the  pupa.  In  this  position  she  remained  two  and  a  half 
minutes,  finally  withdrawing  her  ovipositor,  walking  to  the  upper  end 
of  the  cocoon  and  remaining  for  a  minute  or  two  actively  cleaning  her 
legs  and  antennae,  rubbing  them  against  each  other  for  sometime,  after 

which  she  was  cap- 
'tured.  The  pupa 
which  had  been 
stung  was  placed 
in  a  vial,  and  from 
it  on  September 
14  there  issued  a 
healthy  male  moth . 
We  can  not  sur- 
mise the  cause  of 
failure  of  this  ap- 
parently success- 
ful oviposition  on 
the  part  of  the  par- 
asite. On  Septem- 
ber 10  another 
specimen  was  ob- 
served ovipositing 
in  a  pupa  which  was  evidently  several  days  old  and  which  bore  signs  of 
having  been  previously  parasitized.  This  second  pupa  was  preserved, 
but  did  not  give  out  an  adult  parasite.  It  died  and  dried  up.  Another 
specimen  was  observed  ovipositing  in  a  shrunken  larva  which  bore  a 
Tachinid  egg  on  the  dorsum  of  the  sixth  abdominal  segmeut.  The 
movements  of  a  large  dipterous  larva  could  be  seen  through  the  skin  of 
the  caterpillar.  This  specimen  also  was  placed  in  a  vial,  but  eventually 
dried  up  and  no  parasite  issued.  The  two  adult  specimens  observed 
ovipositing  on  the  10th  were  placed  in  vials  with  cotton  stoppers  and 
on  the  11th  were  still  alive  and  active.  They  were  removed  to  differ- 
ent tubes  and  provided  with  pupae  of  the  tussock  moth  in  an  advanced 
state  of  development.  One  of  them  oviposited  in  the  same  pupa  twice 
and  the  other  once.  On  the  following  day  (September  12)  both  died. 
On  the  13th  the  moth  issued  from  one  of  the  pupae  oviposited  in  on  the 


Fig.  12.— Chalcis  ovata :  a,  pupa;  h,  parasitized  pupa  of  Orgyiit;  c,  adult; 
d,  outline  of  same  from  side;  e,  pupal  exuvium— enlarged  (original). 
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llth,  the  egg  of  the  parasite  having  been  laid  too  late  to  interfere  with 
the  development  of  the  adult  Orgyia,  or  perhaps  the  already  greatly 
toughened  skin  of  the  papa  was  not  penetrated  by  the  ovipositor  of  the 
Chalcis. 

Owiug  to  the  failure  to  rear  parasites  from  pupae  or  larvae  in  which 
the  adults  were  observed  to  oviposit,  the  length  of  the  life  round  can 
only  be  surmised.  It  is  unquestionably,  however,  very  short!  The 
tussock-moth  caterpillars  were  transforming  to  pupre  rather  rapidly 
at  the  end  of  the  first  week  in  September,  and,  as  just  noticed,  the 
Chalcis  flies  were  abundant  at  this  time,  and  were  actively  engaged  in 
ovipositing  The  first  adult  of  the  parasite  was  reared  on  September  17 
from  a  discolored  pupa  found  September  13.  The  second  one  issued  on 
the  18th  from  a  discolored  pupa  taken  on  the  17th,  and  the  third  on  the 
19th  from  a  pupa  taken  on  the  4th.  The  longest  period  under  observa- 
tion in  the  fall  of  1895  occurred  in  the  case  of  certain  cocoons  taken  on 
August  23,  from  which  the  majority  of  the  Chalcis  flies  issued  from  the 
19th  to  the  25th  September,  and  from  which  a  very  few  belated  indi- 
viduals issued  as  late  as  October  19.  The  probabilities  are  that  at  this 
time  of  the  year  the  entire  life  round  of  the  parasite  occupies  on  an 
average  from  three  to  four  weeks.  A  little  later  it  is  naturally  length- 
ened. From  the  mass  of  cocoons  taken  September  10  the  last  Chalcis 
issued  October  4. 

In  issuing  from  the  Orgyia  pupa  this  Chalcis  invariably  gnaws  a  hole 
through  the  dorsum  of  the  first  and  second  thoracic  segments.  This 
hole  is  usually  a  little  to  one  side  of  the  median  line. 

It  is  an  easy  matter  to  recognize  the  Orgyia  pupae  which  have  been 
parasitized  by  this  species.  Not  only  is  the  large  round  hole  near  the 
head  of  the  pupa  characteristic  of  Chalcis  ovata — that  is  to  say,  char- 
acteristic among  the  parasites  of  the  tussock  moth — but  if  the  chrysa- 
lis be  broken  open  the  pupal  exuvium  of  the  Chalcis  wjll  always  be 
found,  and  this  is  in  itself  so  characteristic  as  to  be  recognized  at  a 
glance.  The  sheaths  of  the  large  hind  femora  and  those  of  the  corre- 
sponding tibiae  and  tarsi  projecting  straight  out  at  nearly  right  angles 
from  the  femora  distinguish  this  exuvium  from  that  of  any  of  the  other 
parasites.  It  is  well  shown  at  fig.  12  e.  Very  many  of  these  para- 
sitized pupae  of  the  Orgyia  were  examined.  Never  more  than  a  single 
pupal  exuvium  of  the  Chalcis  was  found.  If  more  than  a  single  speci- 
men develops  in  a  single  Orgyia  pupa,  it  has  not  been  observed.  This 
is  rather  strange,  for  it  is  seldom  that  the  entire  contents  of  the  body  of 
the  pupa  are  devoured  by  this  parasite,  and  in  many  female  pupae  from 
which  an  adult  Chalcis  had  emerged  fully  one  half  of  the  eggs  were 
undisturbed  and  sound. 

No  instances  have  been  recorded  in  which  this  insect  seemed  to  be 
hyperparasitic,  but  there  was  in  the  collection  a  swollen  larval  skin  of 
an  Orgyia  caterpillar  apparently  parasitized  by  some  other  insect,  from 
which  had  issued  from  the  anterior  ventral  segment  a  specimen  of  this 
Chalcis,  according  to  the  label.    The  specimen  was  carefully  dissected 
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and  was  found  to  contain  a  dipterous  puparium  about  the  size  of  that 
of  Exorista  griseomicans,  and  from  a  hole  in  its  anterior  end  some  insect 
had  emerged.  No  trace  of  the  pupa  skin  of  the  Chalcis  could  be  found, 
however,  and  I  am  of  the  opinion  that  the  label  was  incorrect. 

In  all,  260  specimens  of  Chalcitt  ovata  were  reared,  and  dates  of  issu- 
ance will  appear  from  the  following  table: 


Date. 


j  Num- 
ber. 


Date. 


1805. 

Sept.17 

18 

3 
3 
14 
14 
22 
39 
18 
24 
18 
8 

5 

I 

Sept 
Oct. 

I 

; 

1895. 
.30... 

1  .. . 

19 

2  ... 

20 

3  ... 

21 

23 

4... 
7  ... 

24 

8  ... 

25 

9  ... 

26 

11  ... 

27 

15  ... 

28 

16  ... 

N  um- 
ber.  I 


Date. 


I  Num- 
I   ber. 


1895. 
Oct.  17 

19 

26 

1896. 

Julvll 

*  13 

14 

15 

16 

17 


18. 


Date. 


1896. 


Num- 
ber. 


20 

2 

21 

7 

23 

7 

24 

3 

25 

7 

27 

5 

28 

8 

29 

6 

30 

2 

Total 

260 

It  will  be  observed  from  this  table  that  no  rearings  were  made  in  the 
spring  of  1896  from  cocoons  taken  the  previous  fall  or  from  cocoons 
taken  in  the  early  spring.  From  this  fact  it  seems  reasonably  certain 
that  this  insect  hibernates  in  the  adult  condition. 

We  have  no  positive  evidence  that  it  possesses  secondary  parasites, 
but  specimens  of  Dibrachys  boucheann*  have  been  reared  from  pupse  of 
the  Orgyia,  the  first  inhabitant  of  which  we  do  not  know,  but  it  may 
very  well  have  been  this  species. 

Pteromalus  cuproideus  n.  sp.1 

On  October  5,  1895,  two  specimens  of  this  parasite  were  reared  from 
the  100  Orgyia  cocoons  collected  September  10  to  ascertain  the  per- 
centage of  parasitism.  All  of  the  species  belonging  to  the  section  of 
the  genus  Pteromalus,  to  which  this  belongs,  are  primary  parasites  on 
lepidopterous  larva?,  and  we  may  therefore  safely  consider  that  this 
species  is  a  primary  parasite  of  the  larva  of  the  tussock  moth. 

Cratotechus  orgyiae  (Fitch). 

The  adult  of  this  insect  has  been  reared  only  by  Dr.  Fitch.  In  his 
Second  Report  on  the  Noxious,  Beneficial,  and  Other  Insects  of  the 
State  of  New  York  (separate  edition,  p.  216, 1850)  he  gives  the  follow- 
ing account  of  this  insect: 

I  once  gathered  two  of  these  caterpillars,  which  I  placed,  with  some  leaves,  in  a  box. 
Two  days  afterwards  one  of  them  was  found  to  be  dead,  and  the  other,  being  lively 
and  rigorous,  was  removed  to  another  box.  Next  day  what  appeared  to  be  the  ends 
oi  little  worms  were  seon  protruding  from  the  body  of  the  dead  caterpillar.  Upon 
the  following  day  these  worms  were  found  to  be  seventeen  in  number.  They  had 
all  left  the  dead  carcass  of  the  caterpillar,  and  just  above  it  on  the  side  of  the  box 


1  Described  in  the  appendix,  page  55. 
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they  had  arranged  themselves  in  a  circular  row  and  had  changed  to  pupse  of  a  milk- 
white  color,  0.12  [inch]  long  and  half  as  broad,  hanging  by  their  tails,  with  their  heads 
downward  and  their  backs  against  the  side  of  the  box.  This  was  upon  the  last  day 
of  July.  Next  day  they  had  changed  to  a  pale  red  color  and  had  somewhat  shriveled, 
each  having  discharged  a  little  cluster  of  clay-yellow  grains,  which  were  adhering  to 
the  side  of  the  box  at  the  tip  of  their  bodies.  They  subsequently  altered  to  a  black 
color,  and  on  the  6th  of  August  they  hatched  the  winged  insects,  which  were  of  a 
brilliant  brassy-green  color,  with  a  blackish-purple  abdomen  and  white  legs,  and 
about  the  same  size  as  the  pupae. 

Both  Dr.  Fitch's  account  of  the  method  of  transformation  and  an 
examination  of  the  fragmentary  specimens  still  remaining  in  his  collec- 
tion, now  in  the  possession  of  the  United  States  National  Museum, 
indicate  that  this  parasite  belongs  to  the  genus  Cratotechus. 


Fio.  13.— Cratotechus  orgyias :  Pupae  in  situ  below,  with  greatly  enlarged  pupa  above  (original) 


In  December,  1896,  a  few  specimens  of  the  pupae  of  a  Cratotechus 
or  some  closely  allied  Eulophine  genus  were  found  among  the  cocoons 
of  an  Orgyia,  and  we  assume  that  they  belong  to  this  species.  Efforts 
to  rear  the  adult,  however,  have  failed  up  to  the  time  of  writing  since 
all,  or  nearly  all,  had  been  stung  by  a  hyperparasite — Elachisins  caccc- 
cut.  A  group  of  seven  of  these  pupae  attached  to  a  leaf  about  the 
shriveled  remains  of  a  half- grown  Hyphantria  larva  is  shown  at  fig.  13, 
while  one  of  the  pupae  enlarged  is  illustrated  in  the  same  figure. 

These  exposed  pupae  of  Cratotechus  are  frequently  in  other  instances 
parasitized  by  species  of  Tetrastichus,  and  it  is  possible  that  the  species 
of  this  genus  reared  by  Dr.  Liutner  has  for  its  true  host  Cratotechus 
orgyia. 
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Ophion  bilineatum  Say. 

This  species  is  mentioned  in  this  connection  with,  unfortunately,  no 
certainty  as  to  whether  it  is  a  parasite  of  the  Orgyia  or  not.  The 
reason  for  introducing  it  is  simply  that  in  December,  1896,  a  single 
specimen  of  its  easily  recognizable  cocoon  was  found  in  a  mass  of  the 
Orgyia  cocoons  and  apparently  inclosed  in  the  outer  envelope  of  one. 
The  cocoon  was  opened,  but  the  adult  had  issued  at  some  previous 
time.  On  the  whole,  it  is  not  likely  that  it  was  a  parasite  of  the 
tussock-moth  caterpillar.  Ordinarily  this  species  is  reared  from  larger 
Bombycids,  suck  as  the  Arctians  and  Saturnians,  and  it  is  quite  likely 
that  the  larva  making  this  cocoon  had  issued  from  a  larva  of  one  of 
these  groups,  had  spun  its  cocoon  upon  the  bark  of  the  tree  where  it 
was  subsequently  found,  and  had  afterwards  been  spun  over  by  the 
Orgyia  larvae  in  making  their  own  cocoons. 

Ichneumon  snbcyaneus  Oresson. 

This  species  was  observed  in  September  investigating  full-grown 
larvae  and  recently  spun  cocoons  of  the  Orgyia.  The  writer  watched 
several  specimens,  and  has  little  doubt  that  it  may  be  put  down  as  a 
parasite  of  this  species,  although  no  specimens  were  actually  reared. 
It  is  a  widespread  species  recorded  from  Canada  and  generally  through- 
out the  United  States,  and  is  said  to  have  been  reared  from  several 
Bombycids,  as  well  as  from  Kematus  ventralis. 

Ichneumon  coeruleus  Cresson. 

The  same  statement  may  be  made  regarding  this  species.  It  was 
observed  in  September,  1895,  under  exactly  similar  circumstances,  and 
has  practically  the  same  distribution,  but  has  been  reared  only  from 
pupae  of  Bombycids. 

TELENOMUS  EGG  PARASITES   REARED  FROM  OTHER  SPECIES   OP 

ORGYIA. 

Telenomu8  californicus  Ashinead. — There  are  four  female  specimens 
of  this  genus  in  the  collection  of  the  United  States  National  Museum, 
which  were  reared  by  Mr.  Ehrhorn  from  an  egg  mass  of  a  species  of 
Orgyia  at  Mountain  View,  Oal. 

Telenomns  orgyice  Fitch. — This  minute  egg  parasite  issues  from  the 
egg  mass  of  the  closely  allied  Orgyia  nova.  With  this  insect  the  eggs 
are  left  naked  and  not  covered  with  the  white,  frothy  substance  with 
which  the  female  of  0.  leucostigma  covers  and  hides  her  eggs.  It  may 
result  from  this  fact  that  this  parasite  will  not  be  reared  from  the  egg 
mass  of  the  species  of  Orgyia  under  consideration.  It  has  been  reared 
from  the  eggs  of  a  species  of  Orgyia  at  Ottawa,  Canada,  by  Mr.  W.  H. 
Harrington,  as  well  as  by  Dr.  Fitch  in  New  York.    The  species  referred 


31 

to  on  page  34,  second  edition  Bulletin  No.  10  of  this  division,  is  probably 
T.  orgyice}  but  we  are  unable  to  substantiate  the  statement  that  it  has 
been  reared  from  eggs  of  0.  leucostigma. 

Hemiteles  townsendi  Ashmead. 

With  the  consideration  of  this  species  we  begin  the  hyperparasites, 
leaving  the  primary  dipterous  parasites  to  be  considered  after  all  of 
the  Hymenoptera  have  been  treated.  So  far  as  known,  all  of  the  spe- 
cies of  Hemiteles,  as  well  as  of  at  least  most  of  the  genera  into  which 
it  was  subdivided  by  Foerster,  are  hyperparasites.  They  are  reared 
from  all  sorts  of  lepidopterous  larvae  and  pupae,  from  dipterous  puparia, 
from  oak  galls,  and  from  spider  cocoons,  but  in  every  case,  so  far  as  the 
published  records  go,  where  the  exact  host  relationships  have  been 
determined,  they  have  been  found  to  be  hyperparasitic.  There  is  a 
species,  however,  at  Washington  which  is  very  deceptive  in  this  regard. 
It  issues  from  the  egg  cocoons  of  certain  spiders,  and  a  close  examina- 
tion of  the  cocoons  from  which  it  issues  fails  to  show  even  the  frag- 
mentary remains  of  a  primary  parasite. 

In  the  case  of  the  present  species  (Hemiteles  townsendi)  no  such  diffi- 
culty exists.  The  type  specimen  was  collected  in  Michigan  by  Mr. 
Townsend,  and  in  December,  1889,  another  specimen  was  reared  from 
the  puparium  of  a  dipterous  insect  at  Washington.  There  have  been 
four  specimens  reared  from  the  cocoons  of  the  tussock  moth.  All  four 
issued  in  early  November,  1895,  and  it  is  practically  safe  to  say  that 
they  came  from  contained  puparia  of  one  of  the  Tachiuid  parasites  of 
this  insect.    Of  the  four  specimens,  three  are  females  and  one  is  male. 

Bathythrix  meteori  n.  sp.1 

A  number  of  specimens  of  a  very  distinct  Hemiteline  were  reared 
during  1896.  The  first  specimen  issued  March  5  from  a  cocoon  of 
Meteorus  communis,  collected  in  December,  1895.  All  of  the  others, 
thirteen  in  number,  issued  between  July  21  and  August  5,  1896,  from 
the  mass  of  624  cocoons  of  the  Orgyia  collected  between  June  30  and 
July  8, 1896.  It  is  worthy  of  remark  that  not  a  single  specimen  of  the 
Meteorus  was  reared  from  this  lot  of  cocoon  s.  Of  the  thirteeu  specimens, 
eight  were  females  and  five  males. 

Bathythrix  pimplse  n.  sp.2 

Four  specimens  of  this  insect  were  reared  August  29,  September  18, 
28,  and  30, 1895,  from  masses  of  cocoons  of  the  Orgyia  under  observa- 
tion in  the  rearing  cages.  Its  exact  host  relationships  are  not  known, 
but  it  is  probably  a  parasite  of  Pimpla  inquisitor. 

1  Described  in  the  appendix,  page  53. 
9  Described  in  the  appendix,  page  54. 
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Adiastola  americana  n.  sp.1 

Three  specimens  of  this  species,  two  females  and  one  male,  were 
reared  November  6,  1895,  from  cocoon  masses  of  Orgyia  under  observa- 
tion.   This  species  also  is  likely  to  be  a  parasite  of  Pimpla  inquisitor. 

Otacustes  periliti  Ashm. 

A  single  specimen  of  this  spe- 
cies issued  from  a  cocoon  of  Mete- 
orus  com  witmi*  March  5, 1896,  the 
Meteor  us  havin  g  previously  par  - 
asitized  an  Orgyia  larva.  This 
species  was  reared  from  the  same 
host  at  Washington  in  1882,  but 
has  not  since  been  found. 

Allocota  thyridopterigifl  (Riley). 

A  single  specimen  of  this  in- 
sect, which  is  commonly  reared 
from  the  bags  of  the  bagworm 
and  which  was  first  described  by  Riley  as  a  parasite  of  this  species, 
was  seen  crawling  rapidly  over  the  trunk  of  a  poplar  tree  in  Septem- 
ber, 1895,  investigating  Orgyia  cocoons.    It  was  doubtless  attracted  by 


Fio.  U.—Batkythrixpimplce :  Female— enlarged  (origi- 
nal). 


Fio.  15. 


-Otacustes  periliti:  Female,  dorsal  view,  at  right;  same,  ovipositing  In  Meteorns  ooooon,  at 
left — enlarged  (original;  the  latter  from  field  sketch  by  Pergande). 


the  abundance  of  Pimplas,  and  as  Riley  has  shown  that  it  is  a  hyperpara- 
site  of  Pimpla  conquwitor,  we  may  safely  put  it  down  as  a  secondary 
parasite  in  the  case  of  Orgyia  leticostigma,  the  more  especially  as  no 


described  in  the  appendix,  page  54. 
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specimens  of  the  bagworm  were  noticed  in  the  vicinity.  That  this 
species  should  be  attracted  to  the  Pimpla  only  when  contained  within 
the  bags  of  the  bagworm  would  be  somewhat  of  an  anomaly. 

Pezomachus  inaolitufl  n.  sp.1 

The  species  of  the  genus  Pezomachus  may  or  may  not  be  hyper- 
parasites.  The  genus  somewhat  resembles  Hemiteles,  and  there  have 
been  published  statements  to  the  effect  that  the  two  genera  are  identical, 
the  one  comprising  the  one  sex  and  the  other  the  other  sex.  These 
statements,  however,  are  due  to  a  faulty  appreciation  of  the  generic 
characters  and  to  the  fact  that  species  of  each  genus  are  often  reared 
from  the  same  host,  notably  from  the  egg  cocoons  of  spiders.  So  close 
an  observer  as  Foerster,  as  a  matter  of  fact,  placed  the  two  genera  in 


F\n.l6.—8pilochalcU  debilin:  a,  adnlt;  b,  antenna  of  same;  c,  Meteorus  cocoon,  and  d,  Amorphota 
cocoon  from  which  this  species  has  issued— enlarged  (original). 

different  families,  the  one  being  the  type  of  the  Hemiteloidae  and  thfe 
other  of  the  Pezomachoidae.  Three  male  specimens  of  the  species  under 
consideration  were  reared  November  9  and  19, 1895,  from  the  cocoon 
mass  of  the  Orygia. 

Spilochalcis  debilis  (Say). 

This  beautiful  little  species,  which  is  recorded  by  Cresson  from  Del- 
aware, Indiana,  and  Illinois,  and  is  also  known  to  the  writer  to  occur  in 
North  Carolina  aud  Long  Island,  New  York,  has  frequently  been  reared 
in  the  course  of  these  investigations.  There  can  be  little  doubt  that 
some  of  the  species  of  Spilochalcis  are  primary  parasites  of  Lepidoptera. 
Others  are  with  equal  certainty  hyperparasites.  For  example,  Walsh's 
Smicra  albifrons,  which  belongs  to  this  genus,  is  with  little  doubt  a 
tertiary  parasite,  since  it  issues  from  a  Pezomachus  which  is  parasitic 
upon  a  Microgaster  which  destroys  the  army  worm  (larva  of  Leucania 
unipuncta). 

'Described  in  the  appendix,  page  54. 
11859— No,  6 3 
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The  present  species  is  a  very  important  hyperparasite.  It  was  exten- 
sively reared  at  this  office  in  1886  from  the  cocoons  of  Meteorus  hypkan- 
trice  and  is  the  species  referred  to  as  Spilochalcis  sp.  on  page  57  of  the 
second  edition  of  Bulletin  No.  10  of  this  Division. 

During  the  observations  upon  Orgyia  parasites  in  1895-96  it  was 
reared  from  the  cocoons  of  Amorphota  orgyice,  of  Meteorus  communis  and 
M.  hyphantriw,  and  of  the  two  species  of  Apanteles  just  considered. 
Moreover,  empty  cocoons  of  Limneria  valida  have  been  found  pierced 
by  holes  of  about  the  size  of  the  exit  holes  made  by  this  species,  so  that 
it  is  very  possibly  a  parasite  of  this  species  also.  There  is  a  further 
possibility  that  it  may  parasitize  Pimpla  inquisitor,  although  I  have  no 
definite  proof. 

The  cocoons  of  the  Meteorus  from  which  this  insect  has  issued  may 
readily  be  distinguished  from  those  cocoons  from  which  the  Meteorus 
itself  has  issued  by  the  fact  that  the  Spilochalcis  makes  a  round  hole 
before  the  tip  aud  does  not  cut  off  the  circular  hinged  cap  which  is 
characteristic  of  the  issuing  hole  of  the  Meteorus.  This  appearance  is 
well  indicated  upon  fig.  16.  With  a  lesser  degree  of  certainty,  the  same 
distinction  may  be  made  with  regard  to  the  cocoons  of  the  Amorphota. 
Here  the  issuing  hole  of  the  true  maker  of  the  cocoon  is  not  only  con- 
siderably larger  than  that  of  the  Spilochalcis  parasite,  but  it  is  usually 
made  nearer  to  the  exact  end  of  the  cocoon  than  is  that  of  the  parasite. 
The  same  may  be  said  of  the  Apanteles  cocoons.  It  is  noticeable  that 
the  specimens  which  issue  from  the  Amorphota  coeoons  are  somewhat 
larger  than  those  from  the  Meteorus  cocoons,  while  those  from  the 
Apanteles  cocoons  are  still  smaller.  No  observations  have  been  made 
upon  the  early  stages  of  this  species.  The  total  number  of  specimens 
reared  is  twenty.  Fifteen  of  them  issued  between  September  3  and 
October  5,  1895;  one  January  4,  1896,  and  the  others  April  20  and  22, 
1896.  Those  issuing  in  the  autumn  consisted  of  both  males  aud  females, 
while  those  issuing  in  April  were  all  males,  were  darker  in  color,  and 
all  came  from  the  cocoons  of  the  Apanteles.  These  facts  suggest  a 
dual  hibernation,  either  as  adults  or  as  larvae  or  pupae  within  the 
cocoons  of  the  host  insect,  but  it  is  worthy  of  remark  that  no  specimens 
of  this  insect  in  any  stage  were  found  during  the  extensive  examinations 
made  the  middle  of  December,  1896. 

Habrocytus  thyridopterigis  Ashmead. 

This  Pteromalid  is  rather  commonly  reared  from  the  bags  of  the  bag- 
worm,  in  which  the  writer  has  assumed  it  to  be  a  tertiary  parasite,  hav- 
ing for  its  host  Eiley's  Hemiteles  thyridopterigis,  which  in  its  turn  is 
in  all  probability  parasitic  upon  Pimpla  conquisitor,  so  often  found  in 
the  bags.1     Eight  specimens  only  of  this  species  have  been  reared  in  the 


1  An  observation  is  recorded  in  Proc.  Ent.  Soc.  Washington,  I,  28,  showing  that  a 
Chalcidid  larva  feeds  in  the  bags  on  the  larva  of  the  Hemiteles.  This  chalcidid  is 
with  little  doubt  Habrocyttw  thyridopterigis. 
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course  of  the  Orgyia  observations,  and  all  practically  between  April  16 
and  May  18,  1896,  in  the  jars  containing  cocoons  of  the  tussock  moth 
collected  in  March  and  early  April.  Of  the  eight  specimens,  four  were 
males  and  four  females.  The  probabilities  are  this  species  overwinters 
within  the  cocoon  of  its 

host.     What  its  true  host  £ 

may  be  we  can  only  sur- 
mise. It  is  probably  one  of 
the  Hemitelines  parasitic 
upon    Pimpla    inquisitor. 


Dihrachys  boucheanus 
(Ratzeburg). 

This  widespread  and 
very  abundant  hyperpara- 
site  is  common  in  Europe, 
and  was  frequently  reared 
by  Ratzeburg,  Brischke, 
and  later  observers,  from  different  hosts.  Ratzeburg,  in  the  first  volume 
of  his  Ichneumonen  der  Frostinsecten,  pages  196-197,  states  that  he 
reared  a  number  of  specimens  as  secondary  parasites  in  the  year  1842,  at 
the  close  of  the  feediug  period  of  Liparis  dispar  (the  gypsy  moth).  He 
took  many  Microgaster  cocoons  in  July  of  that  year  from  the  larvae  of 
the  gypsy  moth  found  dead  upon  the  trees.     Hardly  half  of  the  Micro- 


Fiq.  n.—Habrocytus  SAyridopteripw— enlarged  (original). 


Pkj.  18.— THbrachy$  boucheanus:  a,  larva;  6,  pupa;  c,  adult  female— greatly  enlarged;  d,  head  of  larva; 
e,  antenna  of  adult — still  more  enlarged  (original). 

gasters  issued  from  these  cocoons,  the  remainder  giving  forth  this 
hyperparasite,  which  issued  from  needle-like  holes  in  the  cocoons,  the 
true  makers  of  the  cocoons  issuing  from  holes  made  by  cutting  off  cir- 
cular caps.  He  found  that  in  some  cases  the  larvae  of  the  Microgasters 
were  wholly  eaten  out  by  the  parasite  and  prevented  from  pupating. 
In  other  cases  the  larvae  retained  sufficient  strength  and  substance  to 
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traDsform  to  pupae,  and  were  killed  in  that  state  by  the  parasite.  In 
one  case  he  found  a  Microgaster  pupa  which  had  been  destroyed  by  the 
pupa  of  a  Pteromalid,  from  which  a  tertiary  parasite,  which  he  consid- 
ers possibly  to  have  been  this  species,  had  emerged.  The  development 
of  the  hyperparasite  he  found  to  occur  rather  late,  for  on  the  18th  of 
December  he  had  living  pupae  and  adults  and  even  one  living  larva, 
although  the  gypsy-moth  larva;  had  been  killed  as  far  back  as  the 
month  of  July  by  the  Microgasters.  In  his  second  volume,  pages 
189-190,  he  states  that  he  bred  this  species  in  1847  from  Microgaster 
cocoons  from  Bombyx  solids,  and  at  the  same  time  from  hanging 
cocoons  such  as  Perilitus  spins.  From  neither  of  these  kinds  of  cocoons 
did  he  obtain  the  true  maker,  but  only  this  parasite,  together  with  two 
other  secondary  species.  In  his  third  volume,  pages  231-232,  he  men- 
tions an  instance,  on  the  authority  of  Tischbein,  in  which  this  species 
was  probably  a  tertiary  parasite,  destroying  Remiteles  socialis,  which 
itself  was  parasitic  in  Microgaster  cocoons. 

Brischke  records  the  rearing  of  this  species  from  Microgaster  glome- 
ratus,  M.  fulvipes,  and  Meteorus  unicolor. 

Mr.  Ash  mead,  in  the  course  of  his  careful  studies  of  the  Pteromalinae 
of  the  United  States,  has  decided  that  Fitch's  Cleonymus  clisiocampa?, 
reared  from  the  chrysalis  of  Clisiocampa  americana  and  stated  by  Fitch 
(erroneously,  if  Mr.  Ash  mead's  determination  be  correct)  to  be  a  primary 
parasite  of  this  species,  is  identical  with  this  European  species. 

It  has  been  reared  as  a  hyperparasite  from  several  insects  at  this 
office.  It  is  recorded  among  the  hyperparasites  of  Hyphantria  cuneay 
under  the  name  of  Pteromalus  sp.,  in  the  revised  edition  of  Bulletin 
No.  10  of  this  Division  as  parasitic  upon  Apanteles  hyphantriw,  Meteoru* 
hyphantria:,  and  Limneria  pallipes  (—  valida). 

In  the  observations  upon  the  parasites  of  the  tussock  moth  this  species 
was  by  far  the  most  abundant  of  the  Chalcidids  reared.  It  is  parasitic 
upon  Pimpla  inquisitor,  upon  both  of  the  species  of  Apanteles,  upon  both 
species  of  Meteorus,  and  probably  also  upon  TAmneria  valida  when 
affecting  this  host.  It  was  first  reared  August  30, 1895,  from  one  of  the 
isolated  cocoons  of  Pimpla  inquisitor,  and  in  the  course  of  the  ensuing 
year  hundreds  of  specimens  were  reared.  Nearly  400  were  counted, 
but  many  more  issued.  The  mere  labor  of  counting  the  specimens  on 
some  days  of  abundant  issuing  from  the  mass  of  Orgyia  cocoons  placed 
in  the  breeding  cages  was  too  great  to  be  undertaken.  From  August 
30  to  November  6  a  number  of  specimens  issued  nearly  every  day.  The 
most  abundant  periods  of  issuing  were  about  the  1st  of  September,  the 
last  of  October,  and  the  1st  of  November.  None  were  reared  during 
the  winter  of  1895-96,  but  they  began  issuing  again  from  overwintered 
cocoons  on  March  31  and  continued  until  the  end  of  June,  beginning 
again  toward  the  end  of  July  and  issuing  at  intervals  through  the  rest 
of  the  season.  The  number  issuing  from  a  single  specimen  of  the  host 
seems  to  depend  entirely  on  the  size  of  the  host. 
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Although  many  host  cocoons  have  been  dissected,  an  instance  has 
never  been  found  where  the  host  larva  (and  it  is  the  larva  apparently 
*hen  full  grown  which  is  attacked)  was  not  almost  entirely  destroyed, 
the  only  remaining  fragment  being  the  strip  of  shriveled  skin.  The 
only  exception  to  this  rule  which  the  writer  has  noticed  was  in  the  case 
of  an  Apan teles  cocoon  which  was  examined  December  31, 1896.  In 
this  cocoon  was  found  a  single  pupa  of  the  Dibrachys,  while  the  per- 
fectly developed  Apan  teles  showed  simply  a  large  cavity  at  the  base  of 
the  underside  of  the  abdomen.  The  largest  number  observed  to  issue 
from  a  single  cocoon  of  Pimpla  annulipes  has  been  twenty-three.  In  the 
instance  in  which  this  count  was  made  the  specimens  emerging  were 
counted,  the  cocoon  was  cut  open  and  the  number  of  pupal  exuvia  was 
found  to  correspond.  Successful  transformation  had  been  effected  in 
every  case  and  the  adults  had  all  issued  through  two  holes,  one  near 
one  end  of  the  Pimpla  cocoon  and  the  other  near  the  other  end.  Pimpla 
cocoons  were  found,  however,  during  the  winter  of  1896  in  which  there 
were  as  many  as  twelve  exit  holes  of  this  parasite,  while  in  another 
instance  twenty-two  specimens  of  the  Dibrachys  issued  from  a  single 
hole  in  a  Pimpla  cocoon.  This  time,  however,  the  hole  was  near  the 
middle  of  the  cocoon. 

A  number  of  cocoons  of  Apanteles  were  cut  open  December  13,  1896, 
and  in  one  case  contained  two  larvze  of  this  Dibrachys,  which  trans- 
formed to  pupae  December  29.  The  pupae  were  at  first  milk-white,  and 
no  darker  color,  even  in  the  eyes,  was  observed.  Thirty-six  hours  later 
the  eyes  had  become  red,  and  ten  days  from  pupation  (January  8, 1897) 
the  adults  emerged.  From  a  single  cocoon  of  Meteorus  communis  the 
highest  number  of  this  species  reared  was  six. 

Judging  from  the  large  number  of  specimens  which  issued  at  the  end 
of  October  and  first  of  November,  and  from  the  fact  that  the  dissections 
of  the  Apanteles  cocoons  just  referred  to  in  December  showed  larvae 
and  pupae,  this  insect  seems  to  hibernate  both  as  adult  and  as  larva. 
The  midwinter  condition  of  this  species  in  the  cocoons  of  Pimpla  is 
described  in  the  closing  paragraphs  of  the  section  on  Pimpla  inquisitor. 
It  occurred  both  as  larvae  and  pupae  December  13  to  16,  and  adults 
issued  in  warm  rooms  December  27. 

The  larva  and  pupa,  as  well  as  the  adult,  are  shown  at  fig.  1*.  The 
simple  nature  of  the  mouth  parts  of  the  larva  is  especially  brought  out. 
So  far  as  can  be  ascertained,  the  maxillae  are  not  differentiated,  nor  is 
there  any  differentiation  of  the  parts  of  the  labium.  The  only  parts 
observed  are  mandibles,  labrum,  and  labium.  The  mandibles  are  very 
minute  and  are  excessively  sharp,  looking  like  minute  slightly  curved 
spicules. 

A  singular  and  practically  inexplicable  instance  was  observed  Decem- 
ber 16, 1896,  where  in  a  cocoon  of  the  Orgyia  a  dead  female  chrysalis 
was  found  in  an  advanced  stage  of  development.  The  moth  was  appar- 
ently just  ready  to  emerge  at  the  time  of  death.    All  of  the  scales  on 
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the  body  and  legs  were  fully  formed  and  the  wings  were  also  fully 
developed.  On  breaking  the  body  across,  in  the  interior  of  the  abdo- 
men were  found  two  active  living  larvae,  which  were  entirely  indistin- 
guishable from  the  larva  of  this  species.  The  specimen  was  put  aside 
to  await  developments,  and  the  writer  has  at  this  time  no  explanatory 
comments  to  make.1 

This  species  has  been  observed  to  oviposit  in  freshly  spun  cocoons  of 
Meteorus  and  of  Amorphota.  It  has  also  been  seen  investigating 
cocoons  of  the  Orgyia,  presumably  for  the  purpose  of  ascertaining 
whether  they  contained  Pimpla  cocoons.  It  oviposits  customarily  in 
parasite  cocoons  containing  the  as  yet  untransformed  larva,  although  it 
may  also  lay  its  eggs  in  the  parasitic  larvae  which  have  just  issued 
from  the  host  and  are  about  to  begin  spinning.  We  have  no  evidence 
that  this  species  is  often  a  tertiary  parasite,  but  it  is  quite  within  the 
bounds  of  possibility  that  it  may  become  so  by  virtue  of  ovipositing  in 

cocoons  of  Meteorus, 
Apanteles,  or  Amor- 
phota which  have  al- 
ready been  stung  by 
y    Spilochalcis  debilis. 


8yntomo8phyrum  esurus 

(Riley). 

This  interesting  lit- 
tle hyperparasite  was 
first  reared  from  the 
cotton  worm  of  the 
South  (Aletiawgilla- 
cea)  in  the  course  of 
the  cotton-worm  inves- 
tigation by  the  U.  S.  Department  of  Agriculture  in  1878.  In  Com- 
stock's  report  on  cotton  insects,  1879,  and  in  Bulletin  No.  3  of  the 
U.  S.  Entomological  Commission,  it  was  mentioned  under  the  name 
Cirro8pilu8  esurus.  In  the  Fourth  Report  of  the  U.  S.  Entomological 
Commission  it  is  designated  as  Tetrastichus  esurus.  The  chrysalids  of 
Aletia  formed  duriug  the  latter  part  of  the  season  were  frequently 
found  infested  with  this  parasite,  each  chrysalis  nourishing  a  number. 
The  parasite  was  found  to  be  generally  distributed  and  was  reared  in 
Texas,  Alabama,  and  Georgia.  Adults  issued  all  through  the  autumn, 
during  mild  winter  weather,  and  in  the  spring.  It  was  considered  in 
the  first  two  reports  published  to  be  a  primary  parasite.     In  the  fourth 

'The  only  recorded  instance  of  an  at  all  similar  case  known  to  the  writer  was  given 
by  Rev.  T.  A.  Marshall  in  the  Entomologists'  Monthly  Magazine  for  December,  1896, 
in  which  an  ichnenmonid  larva  is  said  to  have  been  found  alive  in  the  body  of  an 
adult  Acherontia  atropos.  The  writer's  record  (Proc.  En  torn.  Soc.  Wash.,  1, 95)  of  the 
rearing  of  Ichneumon  instabilis  by  Scudder  from  an  adult  of  (Eneis  semidea  was  based 
on  a  wrong  reading  of  a  manuscript  note  of  Soudder's. 


Fig.  19.— Syntomosyhyrum  esuru*— greatly  enlarged  (original). 
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report  the  statement  is  made  that  it  is  possibly  not  a  primary  parasite, 
bat  that  it  infests  one  of  the  larger  Ichneuinonid  parasites  of  the  cotton 
worm.  "  This  supposition  is,  however,  contradicted  by  the  fact  that 
Aletia  pupze  parasitized  by  this  Chalcid  are  always  found  packed  to 
overflowing  with  the  Tetrastichus,  whereas  were  the  latter  simply  para- 
sitic upon  Pimpla  or  Chalcis  they  would  in  all  probability  be  found 
only  in  the  abdomen  of  the  Aletia  pupa." 

In  1894  Mr.  Ashmead  (Trans.  Am.  Ent.  Soc,  Vol.  XXI,  pp.  343-344) 
described  a  parasite  reared  June  10,  1891,  by  Dr.  A.  D.  Hopkins,  at 
Morgan  town,  W. 
Va.,  from  Orgyia 
leueostigma  on  ma- 
ple, as  Syntomos- 
phyrum  orgyice. 
This  species  proves 
to  be  identical  with 
Riley's  &  esurus 
and  introduces  it 
among  the  tussock- 
moth  parasites.  It 
has  not  been  reared 
at  Washington 
from  the  tussock 
moth,  but  during 
the  spring  of  1896  a  large  series  of  specimens  was  reared  from  overwinter- 
ing chrysalids  of  the  fall  web  worm.  A  single  parasitized  chrysalis 
was  examined  after  these  parasites  had  emerged  aud  no  trace  could  be 
found  of  a  primary  parasite.  The  exact  host  relations  of  this  species 
must  therefore  still  remain  in  doubt,  although  from  group  habits  it 
is  reasonably  safe  to  say  that  it  is  a  hyperparasite.  In  this  event  it 
may  be  secondary  (feeding  upon  Pimpla)  or  tertiary  (feeding  upon 
Bathythrix). 

Eupelmus  limnerise  n.  sp.1 

But  two  specimens  of  this  insect  were  reared  in  the  course  of  the 
investigations  upon' the  tussock  moth,  both  issuing  from  cocoons  of 
Limneria  valida.  It  is  the  same  species  which  was  recorded  in  Bulletin 
No.  10  as  being  a  hyperparasite  upon  Limneria  and  upon  Meteorus. 

ElachistuB  caccecise  Howard. 

Thisiii8ect,  which  was  origiually  described  in  Bulletin  No.  5,  first 
series,  of  the  Division  of  Entomology,  page  28,  as  probably  a  primary 
parasite  upon  Cac&cia  rosaceana  and  Hyphantria  cunea,  now  appears, 
without  doubt,  to  be  a  secondary  parasite.  A  single  male  issued  in 
a  vial  in  which  the  pupae  of  what  we  take  to  be  Cratotechus  orgyice  Fitch, 
shown  at  fig.  13,  were  being  kept  to  rear  the  adult. 

1  Described  in  the  appendix,  page  56. 


Fig.  20.— Eupelmus  limneria:;  Female — enlarged  (original). 
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Elasmns  atratus  n.  sp.1 

The  most  abandant  of  the  parasites  of  Apanteles  hyphantriw  was,  dur- 
ing the  winter  of  1896-97,  this  curious  little  Chalcidid,  which  was  men- 
tioned under  its  manuscript  name  in  the  writer's  article  entitled  uThe 
habits  of  Elasmus,"  Insect  Life,  Vol.  IV,  pages  253-254,  as  being  a  com- 
mon parasite  of  Apanteles  hyphantriw  in  the  District  of  Columbia.  No 
specimen  of  this  insect  was  reared  in  1895  and  none  in  1896  until  the 
end  of  December.  December  13  a  number  of  cocoons  of  the  Apanteles 
were  found  in  the  cocoon  mass  of  the  Orgyia,  and  all  were  cut  open,  as 
described  under  the  section  on  Apanteles,  for  the  purpose  of  ascertain- 
ing the  hibernating  condition  of  the  Apanteles.  In  nearly  every 
cocoon  thus  examined  were  found  from  two  to  four  small  black  pupae, 
one  of  which  is  shown  at  fig.  21.    These  pupae  were  at  once  seen  to  be 


Fio.  21. —Elasmus  atratu* :  Adult  male  at  left,  with  hind  leg  and  female  antenna,  and  with  pupa  at 

right— enlarged  (original). 

different  from  the  pupae  of  Dibrachys,  and  were  placed  in  a  vial  to  rear 
the  adults.  The  adults  issued  December  29  to  January  15, 1897,  and 
proved  to  be  Elasmus  atratus.  The  date  of  issuing  is  doubtless 
abnormal,  since  the  specimens  were  purposely  kept  in  a  warm  room  to 
force  early  issuing  in  order  to  determine  the  species  as  soon  as  possi- 
ble.   Normally,  they  probably  would  not  have  issued  until  spring. 

Asecodes  albitarsis  Ashmead. 

This  Insect  plays  in  the  economy  of  the  Orgyia  the  apparently  unusual 
role  of  a  tertiary  parasite.  Its  immediate  host  is  Dibrachys  boucheanus. 
We  have  secured  the  pupa  of  the  Dibrachys  under  circumstances  which 
render  its  identity  positive,  and  it  has  been  carefully  illustrated  at  fig. 
18 b.    The  identity  of  this  pupa  having  been  ascertained,  the  actual 


1  Described  in  the  appendix,  page  56. 
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Fig.  22.— A$eeodes  aXbitarsis :  a,  pupa  of  Dlbrachys  from  which  this  para- 
site has  emerged;  b,  adult  female;  c,  male  abdomen— greatly  enlarged 
(original). 


observation  on  the  Asecodes  issuing  from  the  pupa  shown  at  fig.  22, 
and  through  the  round  hole  on  the  ventral  side  below  the  head  at  once 
establishes  the  tertiary  parasitism.  Very  many  specimens  of  this 
species  were  reared.  The  dates  of  rearing  in  numbers  were  September 
10  to  12,  November  6,  1895,  January  20,  April  29,  and  July  30,  1896. 
We  have  found 
neither  the  pupa 
nor  the  larva  of 
tbis  species.  A 
strange  variation 
in  habit  was  ob- 
served Septem- 
ber 9,  1895,  and 
again  in  Decem- 
ber, 1896,  when  a 
number  of  speci- 
mens of  this  spe- 
cies issued  from 
oneof  the  puparia 
of  a  little  scaven- 
ger fly,  Oaurax 
anchora. 

With  this  species  we  have  a  possible  though  unproved  instance  of 
quarternary  parasitism.  In  the  closing  paragraph  of  our  consideration 
of  the  Dibrachys  we  have  shown  how  it  may  become  a  tertiary  parasite. 
In  such  an  instance  as  this  the  Asecodes,  should  it  be  attracted  to  such 
a  stung  cocoon  of  Meteorus,  for  example,  would  become  quarternary. 

Frontina  aletia  Eiley. 

This  is  the  first  of  the  primary  dipterous  parasites  to  be  discussed.1 
It  is  one  of  the  most  important  enemies  of  the  cotton  caterpillar  of  the 
Sooth,  from  which  fact  it  derives  its  specific  name.  It  was  found  in 
the  course  of  the  investigations  of  the  cotton  worm  that  this  fly  issues 
from  puparia  formed  by  maggots  issuing  from  the  larva  and  occasion- 
ally the  pupa  of  Aletia  argillacea  in  Georgia,  Alabama,  Mississippi,  and 
Texas.  It  has  been  estimated  at  different  times  that  the  proportion  of 
caterpillars  killed  by  this  species  has  reached  40  per  cent.  Its  further 
distribution  is  stated  by  Mr.  Coquillett  to  be  Massachusetts,  Florida, 
California,  and  Venezuela.  It  has  been  reared  at  this  office  from  sev- 
eral different  host  insects.  In  addition  to  Aletia  and  Orgyia  it  has 
issued  from  Cerura  sp.,  Dasylopha  anguina,  Halisidota  maculata^  H. 
tessellata,  Heterocampa  manleo,  and  Lagoa  opercularis. 

'The  writer  is  fortunate  in  presenting  these  few  notes  in  having  the  benefit  of  the 
assistance  of  Mr.  D.  W.  Coquillett  in  the  determination  of  the  species  and,  further, 
the  opportunity  to  consult  the  notes  on  habits  and  distribution  which  he  has  brought 
together  for  a  monographic  paper  on  the  Tachinidte  of  North  America. 
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It  was  first  met  with  in  the  course  of  the  observations  upon  Orgyia 
on  August  30, 1895.  A  larva  of  the  Orgyia  which  had  already  spun 
up  could  plainly  be  seen  to  be  parasitized.  A  large  dipterous  larva 
could  actually  be  seen  through  its  skin.  No  eggs,  however,  were  found 
upon  its  body.  It  was  placed  in  a  vial  to  breed  and  on  the  following 
day  two  Tachinid  larvae  left  the  empty  and  dry  skin  of  the  caterpillar 
and  transformed  to  puparia,  which,  however,  dried  up  and  nothing 
was  reared  from  them.  On  September  7  a  tussock-moth  caterpillar  was 
found  which  bore  Tachinid  eggs  upon  its  back,  and  from  this  larva  an 
adult  of  this  species  issued  on  September  18.  On  September  20 
an  adult  emerged  from  a  puparium  the  larva  of  which  issued  from  an 
Orgyia  larva  found  September  5,  and  which  was  collected  for  the 
reason  that  it.  had  a  black  spot  around  one  of  the  spiracles;  the  larva 
issued  on  September  9  and  transformed  to  its  puparium,  making  the 
duration  of  the  puparium  stage  eleven  days.  The  same  day  a  specimen 
issued  from  a  tussock  moth  caterpillar  which  was  observed  upon  Sep- 
tember 11  to  have  been  oviposited  in  by  Pimpla  inquisitor.  On  September 
6  an  Orgyia  cocoon  was  opened  which  contained  a  chrysalis  upon  which 
a  dipterous  larva  was  apparently  feeding  externally.  This  maggot  con- 
tracted into  a  puparium,  and  a  fly  of  this  species  issued  on  September 
33.  On  September  13  a  full-grown  tussock-moth  caterpillar  was  found 
which  had  a  sick  appearance  and  a  pale-colored  head.  On  September 
18  a  full-grown  Tachinid  larva  issued  from  it  and  contracted,  and  the 
fly  issued  September  30.  The  total  number  of  specimens  of  this  insect 
reared  was  forty-five.  They  issued  quite  regularly  through  Septem- 
ber; two  specimens  appeared  in  October,  one  in  January,  two  in  Feb- 
ruary, and  the  remainder  between  the  14th  and  27th  of  July,  1896. 
During  the  examination  of  Orgyia  cocoons  in  the  winter  of  1896  no 
specimens  of  this  insect  were  found  in  any  stages.  In  all  probability 
it  hibernates  as  an  imago. 

Frontina  frenchii  Will. 

This  species  is  very  widespread,  occurring  from  Massachusetts  to 
California,  and  has  been  reared  from  no  less  than  twenty-two  different 
species  of  Lepidoptera,  including  Bombycids,  Noctuids,  and  Rhopalo- 
cera  (Papilio  turnvs  and  Pyrameis  cardui). 

In  the  Orgyia  observations  it  was  not  an  important  species  and  was 
not  reared  at  all  in  1895.  Seventeen  specimens  were  reared,  all  in  July, 
1896.  In  the  case  of  two  of  the  specimens  the  flies  issued  July  6  from 
two  puparia  found  June  29.  There  is  nothing  in  the  observations 
which  indicates  the  duration  of  any  of  the  different  stages. 

Tachina  mella  Walker. 

This  species  is  also  widespread,  occurring  in  Toronto,  Canada;  Fran- 
conia,  N.  H.;  Massachusetts;  New  York;  District  of  Columbia;  West 
Virginia;  Florida;  Texas;  New  Mexico;  California,  and  Oregon.    It  has 
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been  reared  from  several  different  Bombycid  larvae  at  this  office.  It 
appeared  both  in  1895  and  1896  in  the  present  series  of  observations. 
On  September  16, 1895,  a  single  adult  issued  from  an  Orgyia  cocoon 
taken  September  7.  In  the  different  series  of  rearings  undertaken  to 
ascertain  percentage  of  parasitism  eighteen  specimens  issued,  five  in 
September,  1895,  and  the  remainder  in  July,  1896. 

Euphorocera  claripennis  Macq. 

This  was  the  most  abundant  of  the  Dipterous  parasites.  Like  the 
other  species,  it  occurs  practically  all  over  the  country.  It  has  been 
reared  at  this  office  from  twenty-seven  distinct  species  of  Lepidoptera, 
including  among  the  species  of  greatest  economic  importance  Agrotis 
ypsilon,  Aletia  argillacea,  Anarsia  lineatella,  Ceratomia  catalpce,  Datana 
ministra,  Feltia  herilis,  Hy- 
drcecia  immanis,  Hyphantria 
cunea,  Leucania  albilinea,  and 
Mamestra  tri/olii. 

It  was  first  reared  on  Sep- 
tember 21, 1895,  from  a  pupa 
of  Orgyia  collected  Septem- 
ber 7,  the  Tachinid  larva  hav- 
ing left  the  chrysalis  before 
pupating.  September  23  a 
specimen  issued  from  a  pupa- 
rium  found  within  a  chrysalis 
of  Orgyia  on  September  6. 
On  September  24  one  speci- 
men issued  from  a  larva  found 
September  7  with  a  single 
Tachinid  egg  attached  to  it. 
Another  issued  on  the  same 
day  from  a  larva  found  September  4  with  a  Tachinid  egg  attached  to 
it,  and  still  another  from  a  larva  found  September  11,  also  with  a 
Tachinid  egg  upon  its  back.  This  last  had  pupated  within  the  body 
of  its  host.  On  the  30th  of  the  same  month  a  specimen  issued  from 
a  caterpillar  found  in  its  cocoon  September  11,  and  in  which  Pimpla 
inquisitor  had  been  observed  to  oviposit. 

Ninety-seven  specimens  in  all  were  reared ;  eighty-one  of  them  issued 
between  September  19  and  October  15, 1895,  a  single  specimen  issued 
April  16,  and  the  remainder  appeared  from  July  14  to  28,  1896.  The 
usual  method  of  hibernation  here  must  also  be  in  the  imago  state, 
although  in  the  case  of  the  fly  which  issued  April  16  the  puparium 
must  have  overwintered. 


Flo.  23.  —Eupliorocera  eluripennU :  Adult  with  enlarged 
antenna  and  with  empty  puparium  at  right— enlarged 
(original). 
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Winthemia  quadripustulata  Fabr. 

This,  again,  is  a  species  of  wide  distribution,  occurring  throughout 
the  northern  portion  of  the  United  States  and  also  in  Germany.  It 
has  been  reared  from  twelve  species  of  lepidopterous  larvae  at  this 
office,  including  certain  cutworms,  the  army  worm  (Leucania  unipuncta), 
the  grass  worm  of  the  South  (Laphygma  frugiperda),  the  promethea 
caterpillar  (Attacus  promethea),  and  several  sphingid  larvae.  Four 
specimens  were  reared  in  the  Orgyia  observations,  three  issuing  in  late 
October,  1895,  and  the  fourth  April  14, 1896,  this  latter  having  evi- 
dently hibernated  in  thepupariumr 

Exorista  grueomioan*  v.  d.  W. 

This  species,  which  we  know  only  from  the  District  of  Columbia  and 
Central  America,  and  which  has  been  reared  from  this  host  insect  alone, 
made  its  appearance  in  our  experiments  only  in  late  July,  189G,  when 
four  specimens  were  reared  from  the  mass  of  Orgyia  cocoons  under 
observation. 

THE  SCAVENGER  FLIES. 

Helicobia  helicis  Towns.  Limosiua  sp. 

Sarcophaga  (two  species).  Homalomyia  scalaris  Fab. 

Phora  nigriceps  Loew.  Gaurax  ancbora  Loew. 

Phora  incisuralis  Loew.  Neoglaphyroptera  bivittata  Say. 

Phora  fasciata  Fallen.  Diplosis  sp. 

Phora  agaraci  Lintner. 

It  seems  hardly  worth  while  to  give  any  detailed  consideration  to  any 
of  the  above  species.  All  were  reared  from  Orgyia  cocoons,  and  most 
of  them  from  cocoon  clusters  which  had  overwintered  and  were  col- 
lected in  the  spring  of  1896  and  placed  in  rearing  jars  for  observation. 
It  was  especially  noticed  that  nearly  all  of  the  scavenger  flies,  particu- 
larly the  Sarcophagids,  after  issuing,  remained  among  the  litter  at  the 
bottom  of  the  cage,  whereas  the  adults  of  the  parasitic  Diptera,  and 
Hymenoptera  as  well,  immediately  flew  to  the  upper  parts  and  sides  of 
the  cage,  apparently  trying  to  find  a  way  out. 

By  far  the  most  abundant  of  the  eleven  species  was  the  little  Oscinid, 
Oaurax  anchora.  This  little  fly,  shown  at  fig.  24,  was  first  reared 
on  September  10, 1895.  Its  larvae  and  puparia  were  found  abundantly 
in  old  Orgyia  cocoons  the  larvae  of  which  had  been  destroyed  by  Pirn- 
pla  inquisitor.  The  larvae  of  the  Gaurax  were  found  to  feed  upon  the 
quite  dry  remains  of  the  caterpillar.1  Other  larvae  were  found  in  dead 
pupae  early  in  September.       Several  hundred  were  reared  in  all,  of 

'Loew,  Centur.,VII,  page  111,  mentions  the  fact  that  Oaten  Sacken  found  the  larvte 
of  this  species  in  New  York  feeding  gregariously  upon  the  chrysalis  of  the  Ceoropia 
moth  inclosed  within  its  cocoon.  In  Osten  Sack  en's  catalogue  the  fact  is  recorded 
simply  in  the  words  "  inquilinous  in  cocoons  of  Attacu*  oecropia"  The  same  species 
was  reared  from  the  cocoons  of  the  gypsy  moth  (Porthetria  dtipar)  by  Professor 
Fernald  and  his  assistants. 
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which  only  five  appeared  in  the  fall  of  1895,  the  remainder  appearing 
in  May,  July,  and  August,  1896.  Active  larvae  of  this  species  were 
found  feeding  upon  the  remains  in  old  cocoons  in  the  middle  of  Decem- 
ber, 1896,  and  remained  rather  active  for  several  weeks  in  spite  of  cold 
weather. 

Living  puparia  of  one  of  the  species  of  Sarcophaga  were  found  in 
the  old  cocoon  masses  of  the  Orgyia  in  December,  1896,  and  nearly  all 
of  the  specimens  of  both  species  issued  in  July  and  August,  1896. 
The  other  Sarcophagid,  Helicobia  helivis  (Towns.),  originally  reared  from 
a  snail  (Helix  thyroides  Say)  by  Mr.  H.  A.  Surface,  Warren  County, 
Ohio,  seems  to  be  a  general  scaveuger  after  all.  Eighteen  specimens 
were  reared  in  October,  1895,  from  cocoon  masses  of  the  Orgyia,  and 
three  more  July  27, 1896.    It  is  a  widespread  species,  and  Mr.  Coquillett 


Fio.  24 — Gaurax  anchora :  a,  larva ;  6,  anal  segment  of  same ;  c,  spiracles  of  same ;  d,  puparium ;  c,  adult ; 
/,  antenna  of  same— a,  d,  e,  enlarged ;  b,  e,  /,  still  more  enlarged  (original). 

has  recorded  it  from  Charlotte  Harbor,  Florida,  Mississippi,  Illinois, 
Los  Angeles,  Cal.,  Ohio,  and  the  District  of  Columbia  (Proc.  Acad. 
Nat.  Sci.  Phil.,  1895,  p.  317). 

The  four  species  of  Phora  were  not  reared  in  large  numbers.  Of 
P.  nigriceps  about  thirty  were  bred  from  dead  larvae  of  Orgyia  at  the 
end  of  July,  1896.  Of  P.  incisuralis  five  specimens  were  reared  Sep- 
tember 1, 1896.  Of  P.fasciata  eight  were  reared  July  28  to  30, 1896,  and 
of  P.  agarici  one  specimen  was  reared  September  30, 1895,  from  discol- 
ored chrysalids  of  Orgyia  collected  September  13,  while  on  October  28 
of  the  same  year  about  a  dozen  specimens  were  reared  from  another 
discolored  chrysalis,  also  found  on  September  13.  The  facts  gained  by 
the  rearing  of  these  four  species  of  this  genus  present  no  positive 
evidence  on  the  question  as  to  whether  Phora  may  ever  attack  living 
insects. 

Of  the  Limosina  a  single  specimen  was  reared  September  2,  1896, 
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while  the  only  specimen  of  the  Anthomyiid  ( Homalomyia  scalaris)1  which 
was  reared  was  found  in  the  breeding  cage  with  cocoons  of  Orgyia  on 
September  26, 1895.  Neoglaphyroptera  bivittata,  a  beautiful  little  black 
and  yellow  Mycetophilid,  was  reared  in  two  instances,  the  first  on 
May  28  and  the  second  one  April  30, 1896.  They  were  found  in  the 
breeding  cage  with  cocoons  of  the  Orgyia  collected  October  15  of  the 
previous  year.  The  Diplosis  was  reared  in  April,  1896,  and  again  in 
September,  1896,  the  first  time  from  cocoons  collected  October  15, 1895, 
and  the  second  time  from  cocoons  collected  in  July,  1896. 

THE   OTHER   INSECTS. 

Among  the  other  insects  found  feeding  upon  the  tussock-moth  cater- 
pillars or  reared  from  their  cocoon  masses  none  are  worthy  of  especial 
mention  with  the  exception,  perhaps,  of  the  larvae  of  Anthrenus  variw. 
These  larvae  were  found  constantly  in  the  old  cocoon  masses  of  the 
Orgyia  and  under  the  batches  of  eggs  whicli  had  already  hatched, 
where  they  were  engaged  in  feeding  upon  the  dry  remains  of  pupae 
and  eggs.  This  is  quite  in  accordance  with  the  known  habits  of  this 
insect.  Its  frequent  occurrence  in  the  egg  masses  led  us  to  surmise 
that  it  might  be  found  to  feed  upon  the  living  eggs,  and  thus  become  a 
true  enemy  of  the  tussock  moth.  Predatory  habits  begin  in  this  way. 
This  surmise  was  proved  to  be  correct  in  February,  1897.  Mr.  Busck, 
who  had  been  instructed  to  watch  carefully  all  egg  masses  which  he 
should  observe  out  of  doors,  with  this  object  in  view,  brought  in,  Feb- 
ruary 14,  two  egg  masses  which  had  evidently  been  eaten  by  some 
insect.  Both  egg  masses  were  eaten  on  one  side  of  the  surface.  One 
was  eaten  into  from  the  under  side,  and  in  the  hole  was  a  cast  skin  of 
the  larva  of  a  Trogoderma,  presumably  T.  tarsale.  These  egg  masses 
were  carefully  examined,  since  it  was  suggested  that  simply  the  frothy 
secretion  might  have  been  fed  upon,  but  eggs  were  found  which  had 
been  half  eaten,  and  examination  of  the  other  eggs  in  the  mass  showed 
that  they  were  unhatched  and  living.  Later,  on  the  same  day,  Mr. 
Busck  was  sent  out  for  additional  material,  and  succeeded  in  finding  a 
spot  where  the  egg  masses  were  numerous  and  collected  50  or  more 
larvae  of  Anthrenus  varius  and  Trogoderma  tarsale  hidden  among  the 
egg  masses.  These  were  brought  in  and  kept  under  observation  in  con- 
finement. It  was  soon  proved  beyond  all  doubt  that  they  eat  sound 
eggs  of  the  tussock  moth  with  avidity,  and  certainly  just  as  readily  as 
they  eat  dead  animal  matter,  which  was  given  them  at  the  same  time. 
We  have  thus  the  beginning  of  what  may  ultimately  prove  to  be  a  very 
beneficial  predatory  habit  on  the  part  of  these  Dermestid  larvre.  The 
only  record  known  to  us  of  a  true  predatory  habit  on  the  part  of  a  Der- 
mestid larva  is  published  by  A.  Kuwert  in  the  Stettiner  Entomolo- 
gische  Zeitung  for  1871,  page  305,  where  it  is  stated  that  the  larvae  of 


1This  species  is  common  to  Europe  and  North  America.     In  Europe  its  larva  has 
been  found  in  human  excrement. 
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Megatoma  undata  were  found  inside  the  cocoons  of  Tenthredo  lutea. 
Kuwert  considered  their  work  in  killing  pup®  of  this  sawfly  of  consid- 
erable importance  and  ascribed  the  immunity  of  his  garden  from  the 
work  of  the  sawfly  larvae  to  this  cause.  It  seems,  however,  that  there 
may  still  be  doubt  about  the  accuracy  of  his  conclusions. 

As  illustrating  the  necessity  for  the  most  careful  examination  of  all 
the  circumstances  surrounding  a  case  of  supposed  parasitism,  and  as 
bearing  upon  the  subject  of  Anthrenus  varius,  the  fact  may  be  men- 
tioned that  on  December  17  a  living  specimen  of  an  adult  Proctotrypid 
parasite  was  found  in  the  center  of  an  empty  egg  mass  of  the  Orgyia. 
The  species  was  new  to  the  series  of  Orgyia  parasites,  and  study  showed 
it  to  be  Laeliu8  trogodermatis  Ashmead,  a  parasite,  as  the  name  indi- 
cates, of  Dermestid  larvra.  Further  examination  showed  a  full  grown 
larva  of  the  Anthrenus  in  the  same  egg  mass.  Mr.  Ashmead  informs 
the  writer  that  he  has  previously  reared  this  Proctotrypid  from  Anthre- 
nus rariusy  and  the  presence  of  this  specimen  on  the  Orgyia  egg  mass 
was  thus  explained. 

A  very  constant  feature  in  the  examination  of  the  Orgyia  cocoon 
masses  during  December,  1896,  was  the  finding  of  many  of  the  charac- 
teristic cocoons  of  a  Chrysopa.  They  were  hidden  away  among  the 
mass  in  all  conceivable  situations.  Some  were  empty,  some  contained 
parasites,  while  others  contained  the  hibernating  larvae  of  the  Chrysopa. 
Daring  the  preceding  summer  adult  Chrysopas  were  reared  in  some 
numbers  from  Orgyia  cocoon  masses  placed  in  the  rearing  cages  for 
study.  The  frequent  parasitism  of  these  Chrysopa  cocoons  introduced 
another  element  of  danger  in  drawing  conclusions  as  to  the  true  para- 
sites or  hyperparasites  of  Orgyia.  For  a  time  the  writer  considered 
one  of  the  species  of  Hemiteles  {sens,  lat.)  reared  from  the  Orgyia 
cocoons  as  one  of  the  tussock-moth  hyperparasites.  While  opening 
many  Orgyia  cocoons,  however,  in  December,  one  was  found  which 
contained  several  old  and  empty  cocoons  of  Pimpla  inquisitor,  and  in 
one  of  these,  back  at  its  far  extremity,  was  the  puparium  of  a  Sarcoph- 
agid  fly,  from  which  the  adult  had  issued.  More  in  a  spirit  of  idle 
cariosity  than  in  anticipation  of  any  result,  this  empty  puparium  was 
cat  open  and  here  again  in  its  far  extremity  was  another  object,  the 
cocoon  of  this  Chrysopa.  The  cocoon  was  intact,  and  upon  cutting  it 
open  it  was  found  to  contain  an  adult  of  the  Hemiteles,  which  up  to  that 
time  had  been  considered  a  hyperparasite  of  Orgyia.  The  larva  of  the 
Sarcophagid  having  reached  fall  growth  after  feeding  on  the  Remains 
of  the  Pimpla  pupa  skins,  or  perhaps  dead  pupa?  as  well,  had  trans- 
formed within  the  Pimpla  cocoon  and  the  fly  had  issued.  The  para- 
sitized full-grown  Chrysopa  larva,  seeking  to  hide  itself  as  effectu- 
ally as  possible,  had  crawled  first  into  the  Orgyia  cocoon,  second  into 
the  Pimpla  cocoon,  and  third  into  the  empty  puparium,  and  iu  its 
far  extremity,  with  its  little  remaining  strength,  had  spun  its  own 
cocoon  only  to  die  immediately  thereafter  from  the  attacks  of  the  larva 
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of  a  primary  parasite  already  containing  eggs  of  the  hyperparasitic 
Hemiteles ! 

The  abundance  of*  these  Chrysopa  cocoons  in  these  situations  does 
not,  it  seems  to  us,  prove  that  the  larvae  which  constructed  them  had 
fed  upon  the  Orgyia.  It  is  more  likely  that  they  were  attracted  by  the 
abundance  of  dipterous  larvae,  particularly  of  the  larvae  of  the  little 
Gaurax,  although  this  is  supposition  only. 

The  work  of  predatory  Heteroptera  was  not  especially  marked,  and 
in  fact  for  some  reason  these  insects  do  not  seem  to  prey  as  extensively 
upon  tussock-moth  caterpillars  as  upon  the  fall  webworm  and  other 
caterpillars.  We  have  already  called  attention  to  the  exemption  from 
bird  attack  which  this  species  possesses,  and  in  fact  the  conspicuous 
coloration  of  the  caterpillar  seems  to  mark  it  as  an  especially  protected 
form. 

GENERAL    CONSIDERATIONS. 

Except  for  the  remarkable  number  of  species  involved,  there  is 
nothing,  perhaps,  after  all,  so  extremely  unusual  in  the  extensive  case  of 
parasitism  of  which  we  have  just  given  the  details.  Wherever  a  plant- 
feeding  species  from  some  cause  or  from  some  combination  of  causes 
transcends  its  normal  abuudance  to  any  great  extent,  there  is  always 
a  great  multiplication  of  its  natural  enemies,  and  this  multiplication  is 
usually  so  great  as  to  reduce  the  species  to  a  point  even  below  its 
normal.  Exceptions  to  this  rule  are  seen  with  especially  protected 
species,  which,  through  the  possession  of  some  distasteful  or  repug- 
nant quality,  have  no  predatory  or  parasitic  enemies.  Even  in  such 
cases,  however,  disease  steps  in  and  fills  the  want.  I  need  only  refer 
to  the  chinch  bug  as  a  familiar  example  of  this  class  of  injurious 
insects.  It  possesses  no  parasites,  but  when  it  increases  beyond  the 
bounds  of  what  may  be  called  nature's  law,  for  want  of  a  better  term, 
bacterial  and  fungous  diseases  speedily  carry  it  off. 

With  all  very  injurious  lepidopterous  larvae,  however,  we  constantly 
see  a  great  fluctuation  in  numbers,  their  parasites  rapidly  increasing 
immediately  after  the  increase  of  the  host  species,  overtaking  it  numer- 
ically and  reducing  it  to  the  bottom  of  another  ascending  period  of 
.  development.  The  unusual  number  of  parasitic  forms  in  the  present 
case,  however,  and  the  extreme  thoroughness  of  their  work,  as  well  as 
the  plain  evidence  of  the  iinpcr^nt  part  which  hyperparasites  have 
played,  renders  this  particular  case  of  perhaps  more  than  usual  interest. 

The  culmination  of  the  Orgyia  attack  may  be  placed  at  the  en  .  of 
August  and  early  part  of  September,  1895.  At  that  time  almost  e  sry 
poplar,  soft  maple,  box  elder,  elm,  alder,  birch,  and  willow  in  the  city 
of  Washington  was  completely  defoliated,  while  other  maples,  syca- 
mores, horse-chestnuts,  ashes,  and  many  other  trees  were  badly  dam- 
aged. The  rapidly  developing  parasites  (some  of  them,  as  we  have 
shown,  requiring  only  two  weeks  for  the  development  of  an  entii  j  gen- 
eration) by  this  time  had  become  so  numerous  that  it  was  an  exception 
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to  find  a  healthy  caterpillar  which  one  of  the  parasites  wafc  not  engaged 
in  stinging.  The  rearings  which  were  undertaken  at  this  time  show  a 
parasitism  of  perhaps  90  per  cent  of  the  caterpillars. 

The  species  principally  involved  in  this  work  were  Pimpla  inquisitor 
and  Chaleis  ovata,  both  primary  parasites.  The  remaining  species  were 
not  abundant  and  very  few  hyperparasites  were  reared  in  the  autumn 
of  1S95.  It  is  worthy  of  record,  however,  that  many  caterpillars  were 
killed  at  this  time  by  some  disease  the  nature  of  which  has  not  as  yet 
been  ascertained,  although  some  work  has  been  done  upon  it  by  Mr. 
A.  F.  Woods.  About  10  per  cent  of  the  cocoons  at  the  end  of  Sep- 
tember gave  forth  adult  moths,  and  of  these,  of  course,  only  about  one- 
half  were  females.  Ten  per  cent,  then,  of  the  possible  females  of  the 
fall  generation  laid  their  eggs,  and  the  majority  of  these  eggs  hiber- 
nated successfully,  so  that  in  April  and  May,  1896,  there  was  a  moder- 
ately abundant  hatchiug  of  young  Orgyia  caterpillars. 

In  the  meantime,  however,  the  extremely  abundant  primary  parasites 
had  successfully  hibernated  and  were  in  position  to  make  their  presence 
felt.  It  resulted  that  at  the  points  of  observation  this  first  generation 
of  tussock-moth  caterpillars  was  practically  exterminated,  and  in  June 
it  was  a  very  difficult  matter  to  find  enough  living  individuals  to  carry 
on  rearingcage  experiments  at  the  very  points  where  they  had  been 
present  the  previous  year  by  thousands  and  thousands.  Rearingcage 
experiments  at  this  time  showed  the  actual  percentage  of  parasitism  to 
reach  above  98  per  cent.  The  details  of  one  of  these  experiments 
follows : 

On  June  30  and  July  8,  1890,  624  cocoons  of  the  tussock  moth  were 
collected  without  discrimination  from  the  trunks  of  trees  in  the  U.  S. 
Department  of  Agriculture  park.  From  these  624  cocoons  issued  the 
following  parasites: 

S]>ecimen8. 

Pimpla  inquisitor 729 

Bathy  tlirix  pimpla- 13 

Limneria  valid* 1 

Theronia  fulvescens 1 

Cbalcis  ovata 69 

Dibrachys  boucbeauus '50 

Asecodes  albitarsis , 1 

Front ina  aletia* 7 

Frontina  frencbii '.' 14 

Tachina  mella ,;J.1.' 12 

Euphoroc«ra  claripenuis ?.' 15 

Eiiiristagriseomicans 4 

yi  

Total 916 

Thus  from  the  624  cocoons  were  reared  916  parasites,  ail  but  64  of 
which  were  primary.  Of  moths  12  were  reared,  and  with  the  excep- 
tion of  these  12,  all  of  the  others  which  were  not  parasitized,  and  these 

1  Estimated. 
11859— No.  5 4 
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were  only  a  few,  died  from  disease.  The  exact  mortality  ratio  was, 
therefore,  98.08  per  cent. 

In  the  later  months  of  1800  the  abundant  presence  of  hyperparasites 
was  made  manifest.  Many  hundreds  of  specimens  of  Dibrachyi  bou- 
cheanus  were  reared  from  the  cocoons  of  the  Pimpla,  and  while  the 
next  most  important  primary  parasite,  Chalcis  ovata,  has  not  definitely 
been  proved  to  have  its  own  parasites,  it  is  almost  safe  to  state  that 
it  also  is  destroyed  by  this  species  or  some  other  of  the  secondary 
parasites.  The  other  primary  parasites,  notably  Meteorus  communis, 
Limneria  ralida,  and  the  Apauteles,  were  also,  almost  without  excep- 
tion, destroyed  by  hyperparasites,  principally  Spilochalcis  debit  is  and 
Dibraehys  boucheanns. 

The  effect  of  this  hyperparasitism  began  to  be  noticed  by  the  time 
the  third  generation  of  tussock-moth  caterpillars  became  full  grown. 
Jt  was  no  longer  so  difficult  to  And  specimens  as  it  had  been  in  Juue. 
They  were  still  rare,  however,  and  the  number  of  egg  masses  laid  in 
the  late  autumn  at  the  points  where  these  studies  were  carried  on  was 
very  small. 

The  length  of  time  which  it  will  take  the  Orgyia  to  recover  from  this 
exterminative  parasitic  attack  can  not  be  surmised.  The  partial  recu- 
peration toward  the  close  of  1890  was  a  matter  of  some  surprise,  and 
must  be  attributed  almost  entirely  to  the  work  of  hyperparasites. 
Ordinarily  recovery  from  a  severe  case  of  parasitism  following  an 
undue  multiplication  of  lepidopterous  larvse  is  rather  slow,  as  is 
instanced  by  the  published  records  regarding  the  army  worm  [Leucania 
unipuncta). 

We  should  naturally  have  expected  a  period  of  abundance  of  tertiary 
parasites  to  have  followed  that  of  the  secondary  parasites.  This,  how- 
ever, was  not  the  case.  Tertiary  parasitism  seemed  to  be  comparatively 
rare  and  was  only  definitely  proven  in  the  case  of  Asecodes  albitarsis 
and  JHbrachys  boncheanus,  the  latter  being  usually  a  secondary  parasite. 
The  majority  of  the  specimens  of  the  Asecodes  issued  in  the  late  fall 
and  early  winter  of  1895-90.  There  must  be  a  limit  to  this  work  of 
parasite  upon  parasite  at  some  point,  and  it  seems  certain  that  tertiary 
parasitism  is  rare,  and  that  quaternary  parasitism  seldom  occurs.  An 
interesting  fact  was,  however,  noticed  in  the  late  fall  and  early  winter 
of  1890,  and  that  was  that  many  of  the  parasitic  larva*  died  apparently 
as  the  result  of  disease,  although  possibly  from  some  other  cause — as, 
for  example,  the  puncture  of  a  hyperparasite,  the  larva*  of  which  did 
not  develop.  A  number  of  dead  larvjv  of  Pimpla  inquisitor  and  Dibra- 
chys  boucheanns  were  found  in  the  Orgyia  cocoons  in  December,  1890, 
more  or  less  shriveled  and  slightly  moldy,  but  apparently  whole. 

It  must  be  stated  that  nearly  all  of  the  observations  which  we  have 
recorded  were  made  on  or  in  the  immediate  vicinity  of  the  grounds  of 
the  U.  S.  Department  of  Agriculture,  and  that  observations  made  inci- 
dentally and  by  no  means  with  the  same  thoroughness  in  other  parts 
of  the  city  show  that  conditions  vary  in  neighboring  localities,  and  that 
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at  different  points,  distant  from  each  other  less,  perhaps,  than  a  mile, 
there  was  by  no  means  the  same  relative  abundance  of  species.  It  can 
be  seen  at  the  time  of  this  writing  (January,  1897)  that  hibernatiug 
egg  masses  of  the  Orgyia  are  certainly  four  times  as  abuudant  at  some 
places  in  the  city  as  they  are  at  others,  a  fact  which  points  plainly  to  a 
greater  scarcity  of  primary  parasites  at  the  first-named  points.  The 
tussock-moth  caterpillar  is  itself  a  slow  traveler.  Its  primary  parasites 
naturally  congregate  at  the  points  of  greatest  caterpillar  abundance. 
At  points  where  the  caterpillars  are  scarcer  they  are  thus  less  exposed 
to  the  attacks  of  their  parasitic  enemies,  and  it  results  that  there  may 
actually  be  an  increase  of  the  species  at  one  point  simultaneously  with 
a  decrease  at  another.  This,  then,  at  once  suggests  that  in  a  small  way 
artificial  transportation  of  the  Pimpla  in  particular  may  often  be  of 
some  practical  benefit.' 

The  part  played  by  the  dipterous  parasites  in  this  instance  was  not 
great.  Only  187  specimens  in  all  were  reared.  All  were  of  rather 
well  known  Tachina  fiies,  which  are  general  and  widespread  parasites. 
Even  though  the  work  of  these  species  was  not  important  in  this 
instance,  as  is  well  known,  they  frequently  play  a  most  important  part 
in  the  reduction  of  the  numbers  of  injurious  larvae.2 

It  is  an  extraordinary  thing  that  these  flies  are  by  no  means  so 
restricted  in  their  host  relations  as  are  the  parasites  which  belong  to 
the  order  Hymenoptera.  The  parallelism  between  structure  and  host 
relation,  which  is  so  striking  among  the  Hymenoptera,  seems  to  be  prac- 
tically absent  with  these  parasitic  Diptera,  as  Brauer's  tables  plainly 
indicate. 


It  has  been  shown,  for  example,  that  Pimpla  inquutitar,  the  most  numerous  of  the 
parasites  mentioned,  is  a  very  general  feeder  on  lepiuopterous  larva*,  and  in  snch 
cases  as  this  extensive  parasitism  of  Orgyia  in  Washington,  if  the  right  moment 
were  seized,  a  surplus  of  the  parasites  could  readily  he  sent  to  such  points  as  Boston, 
for  example,  where  the  tussock  moth  appears  to  be  abundant  nearly  every  year,  and 
where,  perhaps,  the  species  would  he  found  to  attack  even  the  gypsy  moth,  although, 
according  to  the  reports  of  the  gypsy  moth  committee,  this  species  has  not  as  yet 
been  reared  from  this  host. 

-The  writer  has  searched  for  hours  in  grass  fields  overrun  with  army  worms  with- 
out finding  a  single  specimen  of  the  worm  which  did  not  bear  upon  its  back  the  eggs 
of  TV int hernia  4-pustulata.  It  has  long  been  known  that  many  of  these  eggs  fail  to  pro- 
duce any  result,  through  the  molting  of  the  caterpillar  before  the  hatching  maggots 
have  an  opportunity  to  work  their  way  into  its  body,  but  tho  observations  made  by 
Professor  Fernald  and  his  assistants  in  their  work  upon  tho  gypsy  moth  in  Massa- 
chusetts have  thrown  a  new  light  ou  the  number  of  failures  in  Tachina  parasitism. 
On  page  385  of  the  1896  report  upon  the  gypsy  moth  it  is  stated  that  during  the  sum- 
mer of  1893  Mr.  Reid  collected  a  number  of  caterpillars  on  which  the  eggs  of  the 
parasites  had  been  laid.  Two  hundred  and  thirty-five  of  these  caterpillars,  having 
from  1  to  33  eggs  on  each,  were  fed  in  cages  until  they  changed  to  pupa*,  and  from 
these  226  moths  emerged,  but  only  4  dipterous  parasites  were  secured  from  the  entire 
number.  The  caterpillar  which  had  33  Tachina  eggs  on  it  molted  before  the  eggs 
hatched,  passed  through  all  its  transformations,  and  the  moth  emerged  in  good  con- 
dition. In  1895,50  larva*  bearing  eggs  were  isolated,  and  43  moths  resulted  and  no 
parasites.  Later  252  caterpillars  were  taken  in  the  field,  each  bearing  dipterous  eggs, 
and  were  fed  and  carried  through  their  transformations  without  the  appearance  of 
a  single  adult  Tachina  fly. 
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The  main  function  of  the  Diptera  in  the  interesting  struggle  which 
we  have  described  was  that  of  scavengers.  The  scavenger  flies  were 
much  more  abundant  thau  the  parasitic  flies,  and  the  dead  bodies  of  the 
caterpillars,  the  chrysalis  skins,  and  the  remains  of  the  different  species 
of  parasites  were  abundantly  preyed  upon  by  species  of  this  class. 

The  table  which  follows  shows  tlie  exact  host  relations  of  the  Hymen- 
optera  reared  in  the  course  of  the  observations: 

Table  showing  host  relation*  of  the  Hymenopterous  parasites  so  far  at*  they  are  known 

or  surmised. 

[Host,  Orgyia  leucostigma. J 


Primary  parasite. 

Secondary  parasite. 

Tertiary  parasite. 

Asecodes  albitarsis. . . 

Habrocytus  thyr.  / 

Dibracliys  boucbeanus 

Habrocytus  thyr. ! 

Dibracbys     bouchea- 
nus.' 
Asecodes  albitarsis... 

Eupelmus  Humeri*? . . . 

Tetrasticbus  sp.? 

Dibracbys  bouch.  ?  . . . 
Asecodes  albitarsis?.. 

Possible  quater- 
nary . 

Piinpla  inquisitor „ 

Dibrachys  boucheanus 

Allocota  thyridopterigis 

Batby thrix  pimplue 

Allocota  thyridopterigis 

Spiloobalcis  debilis 

Dibrachys  boucheanus 

Spilochalcis  debilis 

Pimpla  conquisitor 

Ichneumon  cceruleus 

Ichneumon  su)>cyaneus 

Amorphota  orgyia? 

Asecodes  albit^r 

si*/ 

Otacustes  periliti 

Meteorus  bypbantriie 

Dibrachys  boucheanus 

Otacustes  periliti 

Dibrachys  ooucheanus 

Dibracbys  boucbeanus 

Eupelmus  limneriee 

JSlasmns  atratus 

Limnoria  valida 

Theronia  fulveacens 

A  pan  teles  byphantrire 

Dibrachys  bouclieanus 

sis' 

A  pan  tele  a  delicatus 

Dibracbys  boucheanus 

Elasmus  atratus 

Pteromalus  cuproideus 

Cratotechns  orgyia? 

Telenomus  orgyiie 

As  far  as  we  were  able  to  ascertain,  the  dipterous  parasites  had  no 
hyperparasites.  It  will  be  seen  that  there  were  seventeen  species  of 
primary  Hymenoptera  and  six  of  primary  Diptera.  Of  the  secondary 
hymenopterous  parasites  there  were  thirteeu  species,  several  of  them, 
however,  affecting  more  than  one  species  of  primary  parasite.  Tbere 
were  but  two  species  of  tertiary  parasite,  so  far  as  positive  observations 
go,  but  three  other  species  were  strongly  suspected  to  sustain  this  rela- 
tion, while,  as  indicated,  one  of  the  species  of  which  we  have  proof  of 
tertiary  parasitism  may  under  certain  conditions,  in  our  opinion,  prove 
to  be  a  quaternary  parasite.  In  the  table  those  species  followed  by  an 
interrogation  point  are  problematically  placed.  The  parasitism  indi- 
cated is  strongly  suspected,  but  has  not  been  definitely  proved.  The 
placing  of  all  of  the  other  species  is  based  upon  exact  observations. 


APPENDIX.— DESCRIPTIONS  OF  NEW  SPECIES. 

Genus  A  MO  RP  HOT  A. 
Am  or  phot  a  Foerater.    Verh.  d.  Naturhist.  Ver.  d.  Preus.  Kheinl.  u.Westph.  1868,  p.  151. 

Amorphota  orgyise  new  species. 

Female. — Length  9.5 mm;  expanse  11  mm.  Color  black;  abdomen 
rufous,  with  darker  petiole;  disk  of  second  segment  and  hind  border  of 
same  black;  all  legs  rufous,  except  hind  tibhe  and  tarsi,  which  are 
black;  trochanters,  tarsi,  and  spurs  of  hind  tibia*  light  yellow,  nearly 
white;  antennal  scape  rufous;  mouth  parts  and  tegulfe  whitish;  head 
and  thorax  densely  and  finely  punctate,  with  sparse  whitish  pubescence, 
more  marked  on  metanotum ;  metanotum  with  shallow  central  longitu- 
dinal groove  with  transverse  elevatious;  abdominal  segments  3  to  6 
subequal  in  length;  7  shorter;  2  longer;  the  latter  two  thirds  length 
of  petiole. 

Male. — Resembles  female,  except  that  abdomen  is  darker,  dusky 
shade  extending  down  its  dorsum ;  femora  are  of  darker  rufous ;  scape 
black. 

Described  from  two  females,  one  male,  reared  from  Orgyia  leucostiyma. 

Habitat:  District  of  Columbia. 

U.  S.  National  Museum  type  No.  3509. 

Genus  BATHYTHEIX. 

Bathythrix  Foerater.     Verb.  d.  Naturhist.  Ver.  d.  Preus.  Rheinl.  u.  Westph.  1868,  p  176. 

Bathythrix  meteori  new  species. 

Female. — Length  7  mm.;  expanse  11  mm.  General  color  black  and 
rufous;  head,  mesoscntum,  mesopleura  aud metathorax  black;  all  legs, 
including  coxie,  abdomen,  prothorax,  mesoscutellum,  tegulie,  rufous; 
abdomen  darker  toward  tip;  front  and  middle  coxa*  and  trochanters,  all 
tibiae  and  tarsi  lighter ;  sheaths  of  tbe  ovipositor  black ;  antenna?  rufous 
with  the  joints  accentuated  with  black;  darker  toward  tip;  mandibles 
dark  rufous;  palpi  white;  head  aud  inesoscutum  finely  shagreened; 
mesopleura  nearly  smooth,  shining;  metanotum  with  several  distinct 
raised  areolets;  entire  thorax  with  fine  white  pile,  more  abundant  upon 
metanotum  and  at  borders  of  clypeus;  abdomen  shining,  faintly  longi- 
tudinally aciculate-punctate;  abdominal  segments  decreasing  in  length 
from  1  to  7. 

Male. — Resembles  female  except  that  abdomen  is  black  at  tip;  anten- 
na; fuscous;  thorax  shining  and  very  faintly  shagreeued. 
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*    Described  from  many  male  aud  female  specimens  reared  from  cocoons 
of  Meteorus. 

Habitat:  District  of  Columbia. 

U.  S.  National  Museum  type  No.  3511. 

Bathythrix  pimplae  new  species. 

Female. — Length  6.5  mm;  expanse  11  mm.  General  color  black; 
bead  and  thorax  opaque;  abdomen  shining;  all  legs,  including  coxte, 
rufous,  with  the  exception  of  black  band  at  the  tip  of  hind  femora  and 
at  tip  of  hind  tibia?;  hind  tarsi  blackish,  except  at  base  of  first  joint; 
mandibles  dark  rufous;  palpi  nearly  white;  mesothorax  very  faintly 
and  sparsely  punctate;  metascutum  divided  into  six  areolets;  entire 
thorax  with  sparse  fine  whitish  pile;  lower  face  with  very  close  and 
dense  whitish  pile,  particularly  marked  at  edge  of  clypeus. 

Described  from  three  female  specimens,  presumably  parasitic  upon 
Pimpla  inquisitor. 

Habitat:  District  of  Columbia. 

U.  S.  National  Museum  type  No.  3512. 

Genua  ADIASTOLA. 
Adiastola  Foerater.     Verh.  d.  Naturhist.  Ver.  d.  Preus.  Kheinl.  u.  Westph.  1868,  p.l>*0. 

Adiastola  americana  new  species. 

Female. — Length  5  mm.;  expanse  9  mm.  General  color  black;  all 
coxa;  and  femora  and  joints  2  to  7  of  abdomen  rufous;  hind  tibise  and 
all  tarsi  black;  front  and  middle  tibiae  rufous;  tegulre  whitish;  mandi- 
bles aud  palpi  black;  petiole  black,  finely  longitudiually  aciculate; 
ovipositor  sheaths  nearly  black ;  head  and  mesonotum  very  finely  and 
very  closely  granulate,  subopaque;  mesoscutellum  shining;  areolets  of 
metascutum  marked,  the  hinder  median  one  very  concave,  showing  on 
profile  view  two  sharp  prominences;  pleura  shining,  but  very  delicately 
shagreened. 

Male. — Resembles  female  except  that  abdomen  is  entirely  black  and 
that  second  abdominal  segment,  as  well  as  petiole,  is  closely  longitudi- 
nally aciculate,  though  not  so  coarsely  as  petiole. 

Described  from  two  females  and  one  male  reared  from  cocoon  masses 
of  Orgyia  leucostigma  and  presumably  parasitic  upon  Pimpla  inquisitor. 

Habitat:  District  of  Columbia. 

U.  S.  National  Museum  type  No.  3510. 

Genus  PEZOMACHTJS. 

Pezonmchus  Gravenhorst.     Ichneumon.    Europa*a,  II,  1829,  p.  867. 

Pezomachus  insolitus  new  species. 

Male. — Length  5  mm. ;  expanse  10  mm.  General  color  black ;  antennae 
dusky;  all  legs,  includiug  coxre,  dark  rufous;  under  side  of  abdomen, 
especially  at  base,  somewhat  rufous;  clypeus  rufous;  mandibles  rufous, 
black  at  tip;  palpi  dusky,  nearly  black ;.teguhe  dark;  fore  wings  yel- 
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lowish  at  base;  bead  and  mesonotum  shining,  very  faintly  shagreened; 
metanotum  closely  puuctulate  with  areolets  faintly  indicated;  abdomen 
shining,  very  faintly  shagreeued;  joints  4  and  7  subequal  in  length; 
1  to  4  gradually  decreasing  in  length ;  stigma  pitchy  black,  yellowish 
at  proximal  extremity. 

Described  from  three  males  reared  from  cocoon  masses  of  Orgyia 
leucostigma. 

Habitat:  District  of  Columbia. 

U.  S.  National  Museum  type  No.  3513. 

Genus  APANTELES. 
Apan teles  Foerster.     Verb.  d.  Naturhist.  Ver.  d.  Preus.  Rheinl.  it.  Westph.  1862,  p.  245. 

Apanteles  delicatus  new  species. 

Male. — Length  2.8  mm.;  expanse  0.2  mm.  General  color  black;  all 
legs,  except  coxa?,  light  reddish-yellow,  hind  tibhe  somewhat  darker 
at  the  tips;  palpi  light  honey-yellow;  face  faintly  punctate,  with  a 
slight  incomplete  median  carina  below  insertion  of  autenuie;  clypeus 
regularly  rounded;  metascutum  with  faint  median  longitudinal  carina; 
abdomen  rather  coarsely  punctate  on  first  three  joints ;  remaining  joints 
smooth;  joints  1  and  2  with  slight  median  carina,  which  is  absent  in 
joint  3;  dorsal  plate  of  first  segment  with  somewhat  rounded  sides; 
pleura  faintly  shagreeued. 

Described  from  two  males  reared  from  Orgyia  leucostigma. 

Habitat:  District  of  Columbia. 

U.  S.  National  Museum  type  No.  3514. 

Genus  PTEBOMALUS. 

Pteromalu8  Swederus.     Wtensk.  Acad.  Handl.,  1795,  T.  16. 

Pteromalus  cuproideus  new  species. 

Female. — Length  3.5  mm.;  expanse  6  mm.  General  color  brownish- 
green;  anteunal  scape  rufous;  funicle  dusky;  all  legs  except  coxae 
light  honey- yellow ;  tegulre  darker  honey-yellow;  abdomen  and  meta- 
thorax  concolorous  with  remainder  of  thorax  and  head,  except  that  the 
basal  two-thirds  of  second  abdominal  segment  is  blue  or  purplish,  the 
second  segment  occupying  a  little  more  than  one-third  of  the  dorsal 
extent  of  the  abdomen;  joint  3  as  long  as  4  and  5  united;  0  and  7  sub- 
equal,  longer  than  3,  the  terminal  segment  conical;  head  and  thorax 
uniformly  and  rather  coarsely  punctate;  metascutum  with  median  lon- 
gitudinal carina  and  two  curved  lateral  carina. 

Male. — Differs  from  female  in  possessing  yellowish  antenna*  with 
scape  black  at  extreme  base;  color  somewhat  brassy. 
.  Described  from  one  male  and  one  female  reared  from  Orgyia  leu- 
eostigma. 

Habitat:  District  of  Columbia. 

V.  S.  National  Museum  type  No.  3515. 

Gomes  closest  to  Ashmead's  /\  avronyctw. 
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Genus  EUPELMUS. 

Eupelmus  Swederus.     Vetensk.  Acad.  Handl.,  1820,  pp.  136,376. 

Eupehnus  limneriae  new  species. 

Female. — Length  3  mm. ;  expanse  4.2  ram.  General  color  dark  metal- 
lic green;  all  coxre  metallic  green;  front  femora  honey-yellow,  with 
dark,  somewhat  metallic  stripe  on  outer  side;  middle  femora  honey  yel- 
low, somewhat  darker  above;  hind  femora  metallic;  front  and  middle 
tibiae  honey-yellow;  hind  tibisv  with  rather  more  than  basal  half  fus- 
cous; tibiae  yellowish  white;  all  tarsi  yellowish,  black  at  tip;  antennae 
black,  somewhat  metallic;  body  moderately  stout;  abdomen  about  as 
long  as  thorax,  widening  gradually  to  joint  5;  joint  6  rather  abruptly 
acuminate;  head  about  as  wide  as  thorax;  mesoscutum  sparsely  punc- 
tate; mesoscutellum  and  mesopleura  closely  and  finely  shagreened. 

Male. — Differs  in  having  all  femora  honey -yellow;  hiud  tibiae  dusky; 
middle  tibiae  dusky  toward  tips;  punctation  of  mesoscutellum  similar 
to  that  of  mesoscutum. 

Described  from  one  male  and  one  female  reared  from  cocoons  of  IAm- 
neria  valida. 

Habitat:  District  of  Columbia. 

IT.  S.  National  Museum  type  No.  3516. 

Genus  ELASMUS. 
Elasmus  Westwood.     Lond.  Edinb.  Phil.  Mag.,  Ill,  1833,  p.  43. 

Elasmus  atratus  new  species. 

Female. — Length  1.6  mm.;  expanse  3.2  mm.;  greatest  width  of  fore 
wing  4.6  mm.  Face  and  vertex  with  moderately  sparse  large  punctures; 
pronotum  and  mesoscutum  regularly  scaly,  with  sparse  hairs;  nieso- 
scntellum  very  finely  shagreened,  shining;  abdomen  smooth,  rather 
longer  than  head  and  thorax  together;  pleura  and  hind  coxa*  shiniug, 
the  latter  finely  aciculate;  an tenme  very  short;  funicle  joints  subequal 
in  length  and  about  as  long  as  wide;  club  slightly  flattened;  hind  tibiae 
above  with  three  closed  cells  of  spines  placed  end  to  end  and  a  portion 
of  another  cell  at  each  extremity;  general  color  black,  shining;  thorax 
with  faint  metallic  cluster;  meso  postscutellum  not  differentiated  in 
color;  front  and  middle  tibiae  dusky,  rather  lighter  at  bases. 

Male. — Antennal  branches  dusky,  reaching  to  base  of  club;  in  other 
respects  resembles  female. 

Described  from  many  male  and  female  specimens  reared  from  Apart- 
teles  hypliantria?,  Apanteles  delicatutt,  and  Limneria  valida. 

Habitat :  District  of  Columbia. 

U.  S.  National  Museum  type  No.  3517. 
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APPENDED  NOTE. 


Prof.  V.  Deprez  has  given,  under  the  title  "Une  Invasion  de  Dasy- 
chira  pudibunda,"  in  the  Annales  de  la  Soci£t£  Entomologiqne  de 
Belgiqne  for  1895,  pages  333-335,  some  account  of  an  outbreak  of  a 
European  species  closely  related  to  our  white-marked  tussock  moth  in 
the  vicinity  of  Oarlsbourg,  in  the  years  1892  to  1895. 

Vigorous  efforts  were  made  by  the  authorities  to  put  a  stop  to  the 
work  of  the  insect.  The  forestry  administration  employed  a  special  oil, 
made  in  Germany,  to  cover  the  eggs  and  thus  to  asphyxiate  them,  and 
also  made  use  of  different  methods  for  preventing  the  climbing  of 
the  trees  by  the  caterpillars.  Moreover,  the  inhabitants  of  the  sur- 
rounding villages  were  requisitioned  in  May  to  collect  the  perfect 
insects.  "Nevertheless,"  says  Professor  Deprez,  "what  can  human 
means  accomplish  against  such  a  prodigious  quantity  of  enemies  f 
"Happily,"  he  says,  "nature,  always  foresighted,  has  placed  a  remedy 
beside  the  evil,  and  the  researches  of  the  most  eminent  naturalists  have 
established  the  law  that  when  an  injurious  insect  develops  in  abnormal 
numbers  its  parasites  are  but  little  behind  it  in  becoming  proportionally 
multiplied.  Thus,  with  the  species  of  which  we  are  speaking  we  have 
noticed  an  increasing  multiplication  of  its  natural  enemies — the  Ich- 
neumon flies — which  charge  themselves  with  the  duty  of  reducing  con- 
siderably the  number  of  the  caterpillars,  and  often  of  reestablishing 
the  equilibrium  which  had  been  broken  for  several  years." 

Experiments  were  instituted  to  determine  the  increase  of  the  para- 
sites. In  the  winter  of  1892-93,  among  200  chrysalids,  30  were  found 
to  have  been  parasitized.  A  year  later,  from  the  same  number,  53  were 
parasitized.  A  year  later,  in  the  winter  of  1894-95,  from  the  same 
number,  95  were  found  to  be  parasitized. 

How  far  this  instance  falls,  in  the  completeness  of  the  parasitism, 
below  the  instance  which  we  have  described  in  the  foregoing  pages 
will  at  once  be  evident.  His  concluding  paragraph,  freely  translated, 
reads:  "Will  this  proportion  of  the  parasites  increase  still  further  dur- 
ing following  years,  as  has  been  noticed  in  other  countries,  so  as  to 
bring  about  the  complete  stoppage  of  this  unusual  outbreak  of  the 
caterpillars,  or  will  the  parasites  themselves  be  destroyed  by  other 
parasites,  which,  limiting  their  destructive  action,  will  thus  prolong 
the  caterpillar  invasion!  Future  observations  will  determine." 
11859— No.  5 5 
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Washington,  D.  C,  April  26,  1897. 
Sir  :  I  have  the  honor  to  submit  for  publication  the  accompanying  technical  bul- 
letin, which  it  is  hoped  will  enable  all  entomologists  as  well  as  all  other  persons  who 
have  access  to  a  compound  microscope  to  distinguish  definitely  between  the  San  Jose 
scale  and  its  closest  allies.  This  bulletin  has  been  prepared  under  your  authoriza- 
tion by  Prof.  T.  D.  A.  Cockerel],  whose  long  technical  study  of  the  scale  insects  has 
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of  the  writer  that  by  the  aid  of  this  account  of  the  insect  and  its  allies  all  of  this 
uncertainty  will  be  done  away  with  and  that  much  valuable  time  will  be  saved. 
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L.  O.  Howard, 
Hon.  James  Wilson,  Entomologist. 
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THE  SAN  JOSE  SCALE  AND  ITS  NEAREST  ALLIES. 

By  T.  D.  A.  Cockkrell. 
THE  PRELIMINARY  EXAMINATION. 

Suppose  that  some  objects  suspected  to  be  San  Jose  scales  have 
been  found  upon  a  fruit  tree.  The  first  thing  to  do  is  to  ascertain 
whether  they  are  scales  (Coccidie).at  all.  I  have  known  fly  marks  to 
be  taken  for  Coccidte,  and  occasionally  the  lenticels  on  the  young 
growth  of  trees  are  supposed  to  be  scale  insects  by  those  whose  experi- 
ence ought  to  have  taught  them  better.  It  is  really  remarkable  how 
the  lenticels  on  cottonwood  twigs  in  the  Mesilla  Valley,  N.  Mex.,  resem- 
ble a  scale  prevalent  in  that  locality,  Aspidiotus  jvglansregiw  var.  albus. 
From  a  short  distauce  the  deception  would  be  complete  but  for  the 
tact  that  the  lenticels  are  arranged  at  approximately  equal  distances 
from  one  another  and  not  massed  like  scale  insects.  Still  more  like 
coccida  are  certain  fungi;  I  have  on  occasion  been  obliged  to  use  a 
lens  to  ascertain  which  I  had  before  me.  At  Mesilla,  N.  Mex.,  I  found 
on  the  dead  wood  of  an  apple  tree  a  fuugus  which  closely  resembled  the 
second  stage,  or  immature  male  scales  of  the  San  Jose  scale.  This 
fungus  was  kindly  identified  for  me  by  Mr.  J.  B.  Ellis  as  the  cytispora 
stage  of  Valsa  ambiens  Persoon.  It  is  presumed  that  no  entomologist 
will  be  misled  for  more  than  a  moment  by  lenticels  or  fungi,  but  for 
those  who  are  not  entomologists  it  may  be  recommended  to  scrape  the 
object  with  the  finger  nail  or  a  knife  blade,  when,  if  it  is  a  scale  insect, 
it  will  readily  come  away,  leaving  at  most  only  a  pale  film. 

Granting  now  that  we  certainly  have  a  scale  insect  before  us,  it  is  to 
be  learned  whether  it  belongs  to  the  subfamily  Diaspinse.  A  mealybug 
has  no  scale— only  some  mealy  or  cottony  secretion;  a  Lecanium  or 
shield  scale  is  itself  the  scale — that  is,  the  insect  becomes  hardened  and 
scale  like,  but  has  no  scale  separable  from  its  body.  But  the  Diaspime 
are  small  soft  insects,  in  the  adult  9  stage  without  legs  and  unable 
to  move,  which  secrete  a  scale  separate  from  themselves,  much  like  the 
shell  of  an  oyster.  With  a  lens  it  is  easy  to  make  out  the  insect  and 
its  scale,  the  latter  having  first  been  overturned  with  the  point  of  a 
knife.  The  scale,  it  is  further  seen,  carries  the  exuviae  of  the  two  first 
stages,  or  only  one  if  it  be  a  male. 

Now,  then,  if  we  are  sure  that  we  have  a  Diaspine  is  it  an  Aspidiotus — 
the  genus  of  the  San  Jose  scale?  In  Aspidiotus  the  female  scales  are 
round,  or  nearly  so,  and  the  male  scales  vary  from  round  to  oval, 
according  to  the  species,  but  are  always  of  a  similar  texture  to  those  of 
the  female.    Therefore  we  shall  not  be  misled  by  Mytilaspis,  in  which 
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the  female  scales  are  elongate,  pointed  at  one  end;  nor  by  Chionaspisy 
which  have  the  female  scales  more  or  less  pyriform  in  outline,  and  the 
male  scales  linear,  soft,  white,  with  the  usually  yellow  larval  skin  at 
one  end;  nor  by  Diaspis,  which  has  the  female  scale  much  like  Aspidio- 

tus,  but  the  male  scale  like  Chionaspis. 
We  may  be  misled  by  Diaspis  if,  as 
sometimes  happens,  we  find  only  fe- 
male scales.     In  Europe  two  similar 
species,  one  an  Aspidiotus  (A.  ostreee- 
formis),  the  other  a  T)i<ispis,  were  long 
confounded  under  one  name.      The 
Q  Aspidiotus  piricola  recently  described 

r,.    . .    . .  .  ,        .  by  Del  Guercio,  which  I  have  recog- 

coi^*:., .     njze(i  in  specimens  found  on  Prunus  in 
no.  i._2Ka^^  of  fe-     Califoriliaj  is  sai(1  by  Berlese  to  be  in 

reality  the  Diaspis  just  mentioned  (see 
fig.  1).  I  formerly  saw  only  female  scales,  but  have  lately  received  those 
of  the  male,  which  are  as  in  J)iaspis.  A  figure  is  given  so  that  the  insect 
may  be  recognized  by  those  who  come  across  it.1 

THK  STUDY   OF  THE  SCALE. 

With  an  ordinary  pocket  lens  the  characters  of  the  scale  can  be  made 
out.    The  following  table  may  be  found  useful: 

A.  Scale  quite  convex,  about  l^mm.  diameter,  whitish  with  an  cchreous  or  grayish 
tint,  with  a  contrasting  dark  spot  marking  the  exuvije,  which  are  toward 
the  side. 

1.  Scale  somewhat  translucent,  so  that  it  has  a  decided  orange  or  yellowish 

tinge  when  covering  the  living  insect;  a  species  not  extending  above  the 
lower  austral  zone A.  rapax  Comst. 

2.  Scale  more  opaque,  thus  appearing  whiter;  a  species  common  in  the  upper 

austral  zone,  found  mainly  on  poplars  and  willows A.  oonvexus  Comst. 


attention  is  called  to  the  four  rudimentary  lobes  on  each  side,  besides  the  largo 
median  ones,  which  are  dark-colored.  There  is  a  well-marked  median  or  anterior 
group  of  ventral  glands,  numbering  at  lenst  eight.  As  Mr.  A.  C.  F.  Morgan  remarked, 
in  Aspidiotus  ostreceformis  the  inner  lateral  margins  of  the  median  lobes  are  produced 
to  encircle  the  anus,  while  there  is  nothing  of  the  kind  in  the  Diaspis.  There  has 
been  some  question  as  to  what  name  this  Diaspis  should  bear.  Fitch's  Aspidiotus 
circulates  (Tr.  N.  Y.  Agr.  Soc,  1856)  from  stalks  of  currant  at  Albany,  N.  Y.,  has 
been  thought  referable  to  it,  and  would  be  the  oldest  name ;  but  it  doubtless  belongs 
to  A.  ancylu8,  which  Dr.  Lintner  has  found  ou  black  currant  in  Albany.  I  do  not 
recommend  its  use  for  ancylus,  however,  as  it  is  an  unrecognizable  nomen  seminudnmt 
so  far  as  Fitch's  publication  goes.  The  names  pyri  and  ostreatformis,  as  applied  to 
the  Diaspis  by  Boisduval  and  Signoret,  respectively,  can  have  no  claim,  being  merely 
misidentificationsof  Linneun  and  Curtisian  species.  We  are  thus  obliged  to  fall  back 
on  Del  Guercio's  specific  name,  and  call  the  insect  Diaspis  piricola  (Del  Guerc.); 
unless  it  can  be  proved  identical  with  D.  pyri  Colve'e,  Ann.  Soc.  Ent.  France,  Bull., 
1881,  p.  lii.  The  difficulty  with  regard  to  ColveVs  insect  arises  from  his  account  of 
the  grouped  ventral  glands;  he  gives,  oaudolaterals  18 to  20,  cephalolaterals20to24, 
median  never  more  thau  six,  sometimes  less  or  even  none.  In  the  Diaspis  the  median 
group  is  larger,  while  the  others  are  smaller,  viz,  median  8  to  12,  caudolaterals  8  to 
14,  cephalolaterals  12  to  13. 


B.  Scale  flattened,  bat  comparatively  large,  diameter  3mm.,  or  nearly;  exuviae  form- 

ing a  slight  prominence  between  the  middle  and  the  aide,  when  rubbed  bo 
as  to  remove  a  thin  film  of  secretion,  appearing  shining  orange  or  foxy-red. 

1.  Scale  gray ish-bro wn A.  juglans-regiw  Comst. 

2.  Scale  white A.  juglans-regiw  v.  albus  Ckll. 

C.  Scale  flattened  like  the  last,  but  smaller;  diameter  2mm.  or  less. 

1.  Scale  pale  grayish,  with  a  slight  reddish  tinge,  the  male  scales  suffused  with 

blackish,  exuviie  of  the  9  scale  somewhat  to  the  side  of  the  center,  dull 
orange A.  howardi  Ckll. 

2.  Scale  blackish  or  dark  gray  to  dull  black,  the  exuviie  when  exposed  a  deep 

orange-red,  their  position  somewhat  away  from  the  ceuter. 

a.  Scale  usually  very  dark,  first  skin  hardly  raised  or  nipple-like ;  a  species 

common  in  the  transition  zone,  often  on  maples A.  ancylus  Putn. 

b.  Scale  somewhat  paler,  first  skin  somewhat  raised  and  nipple-like,  with 

faint  indications  of  a  dot  and  ring A.  forbesi  Johns. 

3.  Scale  of  female  gray,  with  the  exuviie  central,  or  nearly  so,  yellowish,  <? 

scales  showing  a  distinct  dot  surrounded  by  a  ring,  which  is  not  the  case 
in  A.  howardi. 

a.  $  scale  all  black,  the  dot  and  ring  not  distinguished  by  color,  but  dis- 

tinctly sculptured;  a  Japanese  species A.  andromelas  Ckll.  n.  sp. 

b.  <?  scale  grayish,  hardly  black,  with  a  light  dot  and  ring. 

A.  perniciosus  Comst.  (San  Jose*  scale). 

c.  $  scale  grayish  black,  the  light  dot  and  ring  very  conspicuous;  occurs 

on  orange  and  plum  in  Japan A.  perniciosus  v.  albopunctatus  Ckll. 

The  scale  of  A.  cydonice  Comst.,  found  on  quince  in  Florida,  resembles 
that  of  rapax.  A.  crawii  Ckll.  n.  sp.,  a  Mexican  species,  lias  also  a  con- 
vex scale,  but  the  exuviae  are  not  dark.  The  European  A.  ostrew/ormis 
Curt,  has  a  black  scale  with  deep  orange  exuviae,  and  could  easily  be 
taken  for  ancylm. 

It  has  been  a  matter  for  dispute  whether  tbe  San  Jose  scale  can  be 
certainly  recognized  in  the  field.  Its  effect  on  the  tree,  killing  the 
branches,  is  characteristic,  but  hardly  in  any  true  sense  diagnostic; 
while  the  reddening  of  tbe  tissues  of  the  plant  adjacent  to  the  scale  is 
sometimes  well  marked  with  A.  ancylus  as  well  as  with  perniciosus.  A 
little  experience,  however,  enables  one  to  recoguize  the  ashy-gray,  gen- 
erally thickly  massed  scales  of  perniciosus,  with  the  dot  and  ring  of  the 
male  scale;  as  against  the  dark  scale  and  contrasting  reddish-orange 
exuviie  of  ancylus,  or  the  similar  scales  of  ostreceformis  and  forbesi.  Nor 
will  the  very  pale  scale  of  howardi,  found  singly  on  plums,  be  likely  to 
cause  confusion.  At  the  same  time  it  is  to  be  recommended  that  the 
diaguosis  made  in  the  field  be  in  every  case  confirmed  by  examination 
of  the  insect  under  the  compound  microscope,  if  either  locality  or  plant 
is  new. 

A.  forbesi  was  only  recently  described  from  Illinois,  but  I  have  this 
year  found  it  on  apple  trees  in  Mesilla,  N.  Mex ,  and  it  will  probably 
be  detected  in  other  parts  of  America  if  looked  for. 

THE  MICROSCOPICAL   CHARACTERS   OF   THE   ADULT  FEMALE. 

The  female  insect  should  be  carefully  removed  from  beneath  the 
scale  and  boiled  for  a  moment  in  strong  liquor  potassae.  It  will  then 
be  transparent,  and  can  be  examined  with  a  compound  microscope.    It 
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is  the  hind  extremity  of  the  insect  which  presents  the  characteristic 
features.  I  do  not  know  whether  it  is  the  same  with  other  people,  but 
the  writer  can  always  judge  best  of  the  form  of  the  parts  when  the 
tail  is  pointing  upward,  as  in  the  accompanying  figures.  This  is 
explained  by  the  fact  that  the  eye  is  more  accustomed  to  judge  of 
convexities  (e.  g.,  mountain  ranges,  tree  tops,  &e.)  than  concavities. 

Having  prepared  the  specimen,  an  examination  shows  various  caudal 
structures,  known  as  lobes,  plates,  and  spines.  The  lobes  are  more  or 
less  rounded  projections  from  the  margin,  of  which  there  is  a  well- 
developed  pair  (the  median 
lobes)  at  the  caudal  extremity, 
and  varying  numbers  of  outer 
ones,  according  to  the  species. 
The  plates,  so  called,  .are  gland 
hairs,  and  form  a  delicate  fringe 
adjacent  to  the  lobes;  they  are 
often  branched.  The  spines  are 
fine  bristles,  placed  at  intervals 
on  the  margin,  projecting  more 
nearly  at  right  angles  than  the 
plates. 

Scattered  over  the  surface  of 
the  hind  part  of  the  insect  will 
be  found  oval  glands,  theposition 
and  number  of  which  is  often  of 
importance.  In  connection  with 
the  glands  at  the  bases  of  the 
lobes  are  found  chitinous  pro- 
cesses, which  remain  dark  after 
boiling  the  insect  in  caustic  pot- 
ash, and  are  represented  as  dark 
fusiform  objects  in  the  figures. 

The  oval  glands  just  men- 
tioned are  on  the  dorsal  surface; 
but  by  changing  the  focus  there 
will  come  into  view,  when  pres- 
ent four  or  five  groups  of  cir- 
cular glands  on  the  ventral  sur- 
face, arranged  about  the  genital 
opening.  When  well  developed,  these  ventral  grouped  glands  consist 
of  an  anterior  or  median  group  and  two  groups  on  each  side,  known 
as  caudolateral  and  cephalolateral.  Their  function  has  long  been 
doubtful,  but  Mr.  E.  E.  Green  (Ent.  Mo.  Mag.,  April,  1890,  pp.  85-SG) 
has  hit  upon  what  is  almost  certainly  their  true  purpose,  namely,  to 
secrete  the  waxy  powder  which  dusts  the  surface  of  the  eggs.  In 
accordance  with  this  view,  we  find  them  to  be  very  numerous  in  those 
forms  which  produce  numerous  eggs;  less  numerous  in  those  which 
produce  a  few  eggs  at  a  time,  which  rapidly  hatch;  and  wanting  in 
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Fig.  2.— Atpuiiotut  pernicumtJt  and  A .  howardl : 
characters  of  female  (original). 


those  which  are  ovoviviporous,  and  give  forth  their  young  in  an  active 
state.  They  are  also  wanting  in  the  immature  females  aud  the  males. 
The  San  Jose  scale  is  viviparous,  and  wholly  lacks  these  ventral  glands, 
while  they  are  present  in  the  adult  females  of  the  allied  Aspidiotus 
forbesi,  ancylus,  ostreceformis,  juglansregiw,  &c.  They  are  wanting  in 
A.  rapaxy  which  however  will  not  be  confounded  with  perniciosus,  hav- 
ing a  strongly  convex  scale,  with  dark  sublateral  exuviae.  If  the 
grouped  ventral  glands  are  found,  it  may  be  assumed  at  once  that  the 
insect  is  not  the  San  Jose  scale;  bub  it  does  not  always  happen  that  we 
have  adult  females  under  examination,  so  their  absence,  even  though 
the  scale  be  fiattish,  may  not  be  conclusive.    A  little  study  of  the 
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Fig.  3.— Atpidioim  juglant-regia,  A. ancylus,  A.  ottrtaformU,  A.pernieiotut,  and  A.forbeti  (original). 

accompanying  figures  will,  it  is  hoped,  remove  all  difficulty.  It  will  be 
seen  that  in  the  true  San  Jose  scale  (A.  perniciosus)  the  median  lobes 
are  large,  upright,  notched  on  the  outer  margin,  though  a  little  variable 
in  form,  as  the  different  figures  indicate.  The  second  lobes  are  small 
but  distinct j  quite  close  to  the  first,  variable  in  shape  but  inclined  to  be 
pointed,  and  notched  also  on  the  outer  margin.  The  chitinous  proc- 
esses at  the  interval  between  the  first  and  second  lobes  are  well 
developed,  close  together,  and  of  nearly  equal  size.  Fig.  2  is  designed  to 
show  the  glandular  hairs  or  "  plates ; "  attention  should  be  called  to  the 
fact  that  they  are  spine-like,  at  most  feebly  serrate,  not  branched ;  there 
is  a  large  pair  at  a  and  three  smaller  pairs  are  shown  at  b.    While  the 
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small  pairs  of  plates  are  quite  characteristic,  there  is  a  fair  amount 
of  variation  in  these  organs,  and  it  is  worth  noting  that  if  the  speci- 
mens are  boiled  too  long  they  are  apt  to  be  destroyed  or  detached. 

In  A.  ancylus  (fig.  3),  the  species  most  commonly  confounded  with 
perniciosus,  it  is  seen  that  the  shape  of  the  median  lobes  is  different, 
though  these  organs  vary  somewhat,  and  that  there  is  nothing  but  the 
merest  rudiment  of  a  second  lobe.  It  is  further  seen  that  the  interval 
between  the  median  lobe  and  the  rudiment  of  the  second  is  very  tcide, 
and  that  the  chitinous  processes  are  far  apart  and  not  of  equal  size, 
the  innermost  being  the  largest.  There  is  also  a  gland  orifice  just 
below  the  interval.  The  plates  of  ancylus,  not  shown  in  the  figure, 
are  fringed  and  of  the  type  shown  in  howardi,  though  less  developed. 
A.  howardi  (fig.  2)  is  of  the  type  of  ancylus,  but  the  rudiment  of 
the  second  lobe  is  somewhat  more  developed.    The  figure,  from  one 

of  the  type  specimens, 
sufficiently  indicates  the 
characters  and  includes 
the  oval  dorsal  glands. 
It  must  be  admitted 
that  howardi  is  very 
close  to  ancylus;  per- 
haps only  a  variety  of  it 
A.  forbesi  (fig.  3)  is 
really  a  good  deal  nearer 
to  perniciosus  than  is 
ancylus.  I  twill  be  noted, 
however,  that  the  me- 
dian lobes  are  more  or 
less  oblique,  and  espe- 
cially that  the  chitinous 
processes  of  the  inter- 
val between  the  first  and 
second  lobes  are  very 
unequal j  the  inner  being 
very  large  and  curved,  the  outer  very  small.  The  second  lobe  is  quite 
distinct;  Mr.  Johnson  figures  it  as  entire,  but  it  is  almost  always 
deeply  notched. 

A.  ostrewfonnls  (fig.  3),  which  has  been  found  at  Alameda,  Cal.,  has 
the  first  and  second  lobes  quite  wide  apart;  but  the  second  lobe,  though 
small,  is  distinct.  The  form  of  the  median  lobes  is  somewhat  peculiar. 
A.  jiiglansregiw  (fig.  3)  and  its  var.  albus  (fig.  4)  ought  not  to  be 
confounded  with  perniciosus  on  account  of  large  scale,  but  figures  are 
given  in  case  of  any  difficulty.  The  difference  in  the  shape  of  the 
median  lobes  shown  in  the  two  figures  is  not  a  constant  one,  as  between 
the  type  and  variety.  This  species  will  be  further  known  by  the  very 
well  developed  rows  of  oval  dorsal  glands,  which  are  extremely  con- 
spicuous in  mounted  specimens. 


A.  jwkjla-**- 


Fia.  4  —Aspidiotua  juglansrenice  var.  albui,  A.  crawii,  and 
A.  andromelas  (original). 
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A.  albopunctatus,  now  regarded  as  a  variety  of  perniciosug  and  A. 
andromela*  (fig.  4),  both  Japanese,  do  not  differ  from  perniciosus  by  any 
marked  structural  characters ;  an dromelas  is  easily  recognized  by  its  scale. 

A.  obscurus,  which  Mr.  G.  McCarthy  reports  as  occurring  rarely  on 
peach  in  North  Carolina  (N.  C.  Exp.  Sta.,  Bull.  138),  belongs  to  a  differ, 
ent  section  of  the  genus  from  the  above,  and  is  distinguished  at  once 
by  the  dark  gray  scale,  with  exuviae  appearing  pitch-black  wheu  rubbed. 
There  arc  five  groups  of  ventral  glands,  the  median  of  as  many  as  six. 

The  figure  of  A.  crawii  (fig.  4)  illustrates  the  group  of  rapax,  convtxus, 
cydonice,  etc.  (subg.  Hemiberlesia  Ckll.),  in  which  the  median  lobes  are 
large  but  the  others  practically  obsolete,  or  at  best  very  minute.  The 
plates  are  branched  aud  crowded  up  toward  the  median  lobes,  makiug 
quite  a  dense  friuge. 

The  following  table  of  the  grouped  ventral  glands  may  bo  found 
useful : 


A.perniciotus 

A.andromtla* 

A .  rapax 

A.juglana-regue , 

A./orbeti 

A.'oslr'cefortnis  (from  England)  .. 

A.  eonvexus 

A .  ancylu* 

A.cydonia?  

A .  crawii \ 

A.  uvm  (on  grapevine) 

A .  obscurui 

A .  howardi 

A.patavinus  (on  cherry  in  Italy) 


Median. 

Cephalo- 
laterala. 

None. 

None. 

None. 

None. 

None. 

None. 

0  to  4 

7  to  16 

1  to  3 

3  to    7 

6 

11 

None. 

7 

0  to  6 

«  to  14 

None. 

8  to    9 

None. 

5 

0  to  2 

4  to    9 

6 

12 

None. 

6  to    7 

0  to  2 

4  to    9 

Caudo- 
laterals. 

None. 

None. 

None. 

4  to    8 

3  to    5 

9 

4 

8 

7 

4 

3  to    8 

8 

3  to    4 

7  to  10 


5  to 
5  to 


THE   SUBGENERA   AND   SECTIONS   OF  ASPIDIOTUS.  r 

Professor  Oomstock,  in  his  second  Cornell  report  (1883),  gave  a  table 
of  the  American  species  of  Aspidiotus  known  at  that  time.  It  ran 
somewhat  as  follows: 

A.  Last  segment  of  female  with  six  groups  of  ventral  glands.    This  includes  A. 

sabalisf  which  is  now  placed  in  the  genus  Comstockiella, 
AA.  Last  segment  of  female  with  less  than  six  groups  of  ventral  glands. 

B.  Last  segment  of  female  with  three  pairs  of  well-developed  lobes,  and  with 

elongated  thickenings  of  the  body  wall  terminating  at  or  near  the  bases  of 
the  lobes.  This  is  the  subgenus  Chrysomphalus  Ashmead  (type  A.jicus),  with 
the  related  groups  Melanaspis  n.  subg.  (type  A.obscurus)f  Mycetospis  n.  subg. 
(type  A.  personatus)t  and  Aonidiella  Berl.  &  Leon,  (type  A,  aurantii). 
BB.  Second  and  third  pairs  of  lobes  smaller  or  wanting;  caudal  margin  with  two 
pairs  of  incisions,  with  thickened  edges.  This  includes  the  subg.  Diaspidio- 
tus  Berl.  &  Loon.,  with  the  related  group  Hemiberlesia  (type  A.  rapax), 
BBB.  With  neither  elongated  thickenings  of  the  body  wall  nor  incisions  with  thick- 
ened edges.  This  includes  subg.  Aspidiotus  s.  str.  (type  A.  nerii) ;  Comstock 
also  placed  here  A .  parlatorioidest  which  belongs  to  Pscudoparlatoria.  A  figure 
is  given  of  a  Mexican  specimen  of  this,  showing  some  of  the  details  more 
precisely  than  that  of  Comstock.  It  will  be  seen  that  it  differs  widely  from 
any  Aspidiotus  in  the  characters  of  the  female  as  well  ns  those  of  the  scale. 
Another  species  of  this  genus,  P.  ostreata,  is  very  destructive  to  Acalypha  in 
Jamaica. 
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Fiu.  b.—P$eudoparlatoria  paratorioides  (original). 


ASPIDIOTU8  8.    8TR. 

A.  nerii  Bouch6  mast  be  regarded  as  the  type.  It  will  be  observed 
that  the  scale  is  light  colored  and  the  exuvire  are  not  covered  by 
secretion.  The  terminal  lobes  of  the  female  are  wide  apart,  and  the 
plates  (or  glandular  hairs)  are  well  developed  and  strongly  fringed. 
There  are  no  deep  depressions  between  the  lobes,  and  the  chitinoas 

processes  at  their  bases  are 
absent.  The  dorsal  glands 
are  very  well  developed  (see 
fig.  6,  A.j>uteariu8)2k\\(i  in  form 
and  position  differ  from  those 
of  other  sections  of  Aspidiotus. 
It  will  be  noticed  at  the  out- 
set that  in  the  fringe,  and  es- 
pecially in  the  dorsal  glands, 
there  is  indicated  some  rela- 
tionship to  those  remarkable 
genera,  Parlatoria,  Syngenas- 
pi*i  and  Leucaspis.  These 
three  genera  are  exclusively 
natives  of  the  Old  World,  the 
recent  determination  of  Parlatoria  pergandii  from  China  and  Japan 
(specimens  quarantined  by  Mr.  Craw)  showing  that  the  one  apparently 
American  species,  if  regarded  as  valid,  is  of  foreign  origin.  This  toler- 
ably obvious  affinity  would  of  itself  indicate  that  Aspidiotus  s.  str. 
belonged  to  the  Old  World;  and  a  careful  survey  of  the  genus  reveals 
the  fact  that  there  is  no  good  reason  for  supposing  that  any  species  of 
this  subgenus  is  a  native  of 
America.  A.  destructor,  so 
common  in  the  West  Indies, 
is  unquestionably  a  native  of 
the  eastern  tropics,  whence  it 
was  originally  described.  A. 
abietiSy  a  modified  form  of  this 
subgenus,  might  be  thought 
surely  native  of  America, 
being  found  in  New  York  and 
Georgia,  but  it  proves  to  be  a 
well-known  species  of  Central 
Europe;  and  against  the 
probability  of  its  being  a  native  of  both  continents  is  the  fact  that  it 
does  not  occur  in  the  coniferous  forests  of  the  West,  as  does  the  really 
native  Chionaspis  pinifolii.  It  can  not  be  doubted,  I  think,  that  A. 
abietis  (iucl.  pint)  is  an  introduction  from  Europe. 

There  are  two  peculiar  West  Indian  species  which  represent  a  modi- 
fied type  of  Aspidiotus  s.  str.,  viz:  A.  saccltari  and  A.  hartii.    The 
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Fio.  «.—  Aspidiotu* puteariut  (original). 
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Flo.  7. — jl*p<diofu<  cyanvphyUi  of  Green 
(original). 


former  occurs  on  sugar  cane,  the  latter  on  yams,  and  I  have  not  the 
least  doubt  that  they  were  both  introduced  from  the  tropics  of  the  Old 
World,  though  they  have  not  yet  been  detected  there.  In  certain  fea- 
tures, and  strikingly  in  the  peculiar  light  purplish-brown  tint  of  the 

scale,  they  are  recalled  by  the  Cey- 
lonese  A.  trilobitiformis,  which,  how- 
ever, departs  more  than  they  do  from 
typical  Aspidiotm.  I  am  inclined  to 
suppose  that  these  resemblances  indi- 
cate some  real  affinity. 

We  therefore  dismiss  Anpidiotus  s. 
str.  as  not  American.  In  the  Old 
World  it  is  quite  abundant;  espe- 
cially, it  would  seem,  in  the  warmer 
parts  of  the  temperate  zone.  Just 
how  many  species  are  known  can 
not  be  stated,  since  several  of  those  described  are  more  or  less  ques- 
tionable, either  as  to  their  validity  or  their  position.  There  would  seem 
to  be  about  a  dozen  in  Europe. 

Diaspidiotus  (Berl.  and  Leon.)  Ckll. 

This  subgenus  was  founded  by  Berlese  and  Leonardi  for  a  mixture  of 
species  belonging  to  different  groups.  No  type  is  designated,  but  A. 
ancylus  is  included,  and  may  be  taken  as  the  type.  This  is  the  group 
in  which  the  scale  is  usually  dark-colored;  the  exuviae,  are  covered; 
the  median  lobes  of  the  female  are  usually  quite  close  together  and 
much  larger  than  the  others,  and  there  are  between  the  lobes  u inci- 
sions, with  thickened  edges."  This  is  a  circumpolar  subgenus  of  the 
north  temperate  zone,  living  mostly  on  deciduous  trees.  Its  food- 
plants  and  range  coincide 

to  a  great  extent  with  the  ^^V?fffl^^ 

subgenus  Eulecanium  of  Le- 
canium. 

In  America  this  subgenus 
has  several  known  species, 
and  no  doubt  several  await 
discovery.  As  we  enter  the 
tropics  it  almost  disappears, 
or  is  replaced  by  the  modi- 
fied type  Hemiberlesia ;  but 
in  the  West  Indian  region 
aretwoconvex  species  which 
must  be  referred  to  Dianpi- 
diotus — A.  punicw  and  A.  diffini*.  It  is  unfortunate  that  we  know  so 
little  of  the  coccidae  of  the  south  temperate  zone  of  the  New  World,  but 
in  Chile  is  found  at  least  one  native  Attpidiotus,  A.  latastei,  which  must 
be  regarded  as  a  much  modified  Diaspidiotus. 


Fio.  8.— Aspidiotu*  trilobitiformis  (original). 
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It  ia  of  interest  to  ask  how  far  south  Diaspidiotus  goes  in  the  Eastern 
Hemisphere.  Mr.  Green  sends  me  a  species  found  on  Gycas  in  Ceylon, 
which  he  calls  A.  cyanophylli.  But  Siguoret's  cyanophylli  belongs  to 
Aspidiotus  s.  str.,  or  at  any  rate  is  very  close  thereto,  while  Mr.  Green's 
Ceylon  species  is  a  modified  type  of  BiaspidioUis,  largely  comparable  to 
the  neotropical  HemiberUsia.  I  give  a  figure  of  the  Ceylonese  so-called 
cyanophylli  (fig.  7)    It  may  be  named  A.  greenii. 

Attention  must  also  be  directed  to  certain  types  which  seem  inter- 
mediate, more  or  less,  between  Aspidiotus  s.  str.  and  Diaspidiotus, 

while  at  the  same  time  they  recall 
Ghry8omphalu8.  Such  are  A.  trilo- 
bitiformis  from  Ceylon  (fig.  8)  aud 
an  apparently  new  species  from 
England,which  Mr.Newsteadhas 
taken  for  A.  hederce  (fig.  0).  No 
one  could  take  trilobitiformis  for 
a  Dimpidiotus,  but  the  so-called 
hederce  looks  more  like  one  at  first 
sight.  It  may  be  said  that  as  J.#pi- 
diotus  s.  str.  is  to  Parlatoria,  etc., 
so  is  Dia8pidiotu8  to  Mytilaspis 
and  Chiona8pi8.  The  parallel  is 
not  exact,  but  it  is  approximate. 

Hemibkrlesia  Ckll. 

This  name  replaces  the  preoccu- 
pied A8pidite8  Bed.  and  Leon.,  but 
with  a  very  different  significance. 
The  type  is  A.  rapax;  and perni- 
ciosus,  tenebricosus,  smilacis,  and 
minimus,  referred  to  Aspidites  by 
Berlese  and  Leouardi,  all  belong 
elsewhere — the  first  to  DiaspidiotuSj  the  next  two  to  Chrysomphalns, 
and  the  last  to  Aspidiotus  8.  str.  This  subgenus  really  represents  a 
southern  modification  of  Diaspidiotus,  with  a  convex  scale  and  large 
inediau  lobes,  the  others  being  suppressed.  It  appears  to  be  exclu- 
sively American,  and  belongs  to  the  tropical  and  lower  austral  regions, 
except  that  one  species  (A.  convexus)  occurs  the  upper  Souoran,  and 
another  (A.  ulmi)  in  the  corresponding  zone  in  Illinois. 

Chkybomphalus  Aahm. 

This  subgenus  mnst  be  credited  to  Ashmead,  as  at  the  time  of  publi 
cation  lliley  expressly  disclaimed  responsibility,  though  he  had  written 
the  name  first  in  his  MSS.    The  first  definition  was  given  by  Berlese 
and  Leonardi;  the  type  is  A.ficns.    In  this  subgenus  the  characters 
of  the  female  are  somewhat  as  in  Anpidiotus  s.  str.,  but  the  chitinous 


Fig.  9.—Aipidiotu» 


•  *  hederce  "  (after  Newstead) . 


13 

processes  or  tubular  glands  at  the  bases  of  the  lobes  recall  the  thick- 
enings of  a  similar  nature  in  Diaspidiotus,  though  they  are  much  more 
developed,  and  are  not  accompanied  by  incisions.  The  scales  are  usually 
large,  dark,  and  have  covered  exuviae. 

The  distribution  of  Chrysomphalus  is  quite  remarkable.  It  seems  to 
be  quite  at  home  in  the  neotropical  region,  bub,  very  curiously,  it  sends 
northward  a  branch  along  our  Atlantic  coast,  even  to  Washington 
(A.  tenebricosus)  and  Massachusetts  (A.  smilavis).  These  northern  forms 
lack  the  groups  of  ventral  glands,  and  so  are  presumably  viviparous. 
In  the  Old  World  it  is  significant  enough  that  it  appears  in  several  very 
well-marked  forms  in  Australia,  but  in  Asia  and  beyond  it  seems  to  be 
lost,  or  greatly  altered.  It  appears  probable  that  in  such  types  as 
trilobitiformis  and  the  so-called  hederw,  above  alluded  to,  we  see  how  it 
arose  from  Aspidiotus  8.  str.,  probably  in  the  oriental  or  Australian 
region;  while  at  the  same  time  we  have  an  indistinct  hint  of  the  man- 
ner of  origin  of  Diaspidiotus  to  the  northward. 

From  the  point  of  view  of  geographical  distribution,  however,  the 
striking  thing  is  that  while  Diaspidiotus  evidently  reached  America 
from  the  north,  Chrysomphalus  almost  as  evidently  reached  it  from  the 
south,  and  so  may  be  taken  as  supporting  the  view  that  there  formerly 
existed  more  land  in  the  South  Pacific  Ocean.  Had  it  been  otherwise 
it  seems  incredible  that  there  should  bo  no  native  Chrysomphalus  in 
Europe  (unless  the  so-called  hederw  be  placed  there)  or  on  our  Pacific 
slope. 

It  is  to  be  observed  that  the  male  scale  in  A.ficus  is  almost  round,  a 
character  which  separates  it  at  once  from  the  similar  A.  biformis.  In 
the  Australian  A.  cladii  the  3  scale  is  consideiably  elongated. 

Melanaspis  n.  stibg. 

Type  A.  obscurus.  This  is  a  modified  Chrysomphalus  of  American  ori- 
gin, with  the  exuviae  black  and  the  female  with  five  distinct  groups  of 
ventral  glands.  Berlese  placed  it  in  Diaspidiotus,  to  which  it  is  not 
related.    The  Mexican  A.  nigropunctatus  also  belongs  here. 

MYCETA8PI8  n.  8Ubg. 

Type  A. personatus.  This  appears  to  be  a  greatly  modified  Chrysom- 
phalus. The  small  convex  scale  is  very  peculiar,  as  also  are  the  char- 
acters of  the  9  .  Although  this  is  a  common  West  Indian  insect,  it  is 
just  possible  that  it  had  its  origin  somewhere  in  the  Old  World.  Mr. 
Green's  A.  artocarpi  from  India,  by  the  small  very  convex  scale,  the 
white  scar  with  a  black  ring  it  leaves  when  removed,  and  some  other 
characters,  seems  to  be  allied  to  personatus. 

Aonidiella  Berl.  &  Leon. 

Type  A.  aurantii.  This  shows  a  decided  affinity  with  Chrysomphalus^ 
but  yet  is  very  distinct  in  some  of  its  characters.  Its  place  of  origin 
is  uncertain,  but  I  incline  to  the  opinion  that  it  represents  a  northward 
extension  of  Chrysomphalus  in  the  Chinese  region. 
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Targionia  Sign. 

Type  A.  signoreti.  This  seems  to  be  a  modification  of  Aspidiotus  s. 
str.,  but  I  have  never  seen  specimens. 

Odonaspis  Leon. 

Type  A.  secretins.    A  peculiar  oriental  type,  of  uncertain  affinities. 

PSEUDAONIDIA  n.  Sllbg. 

Type  A.  duplex.  Includes  also  A.  thew  and  A.  trilobitiformis.  A 
remarkable  Asiatic  type.  The  "  lattice- work"  patch  of  the  9  is  shared 
by  the  genus  Ischnaspis. 

Type  A.  occultus.    A  form  discovered  by  Green  in  Cq?kra,  living  in 

leaf-galls  on  Grewia. 

Sblrnaspidus  n.  snbg. 

Type  A.  articulatus.  Common  in  the  West  Indies,  but  very  likely  of 
African  origin.    Its  similarity  to  Aonidiella  is  but  superficial. 

Xeropiiilaspis  n.  subg. 

Type  A.  prosopidis.  An  extraordinary  little  form  found  in  Arizona; 
superficially  it  recalls  Mycetaspis. 

There  are  some  other  subgenera  indicated  by  species  which  I  have 
not  seen,  or  have  but  partially  examined.  The  above  need  not  now  be 
discussed  in  detail;  it  will  suffice  to  separate  them  out,  so  as  to  leave 
the  larger  groups  fairly  homogeneous. 

THE  RELATIONSHIPS  OF  THE  SAN  JOSE  SCALE* 

Having  now  cleared  the  way  by  the  separation  of  the  subgenera,  we 
can  more  intelligently  discuss  the  position  of  the  San  Jose  scale,  A.per- 
niciosus,  in  the  system.  Berlese  and  Leonardi  placed  it  in  Aspidites, 
but  it  is,  nevertheless,  a  Diaspidiottis,  as  that  subgenus  is  now  defined. 

On  comparing  it  with  the  other  species  of  the  subgenus,  we  arrive 
at  some  interesting  conclusions.  It  is  now  to  be  shown,  for  the  first 
time,  that  A.  perniciosus  is,  with  little  or  no  doubt,  a  native  of  Japan. 
For  it  is  in  Japan  that  there  occur  two  varieties  or  subspecies  of  per- 
niciosus:  andromelas  and  albopunctatwt.  These  agree  almost  exactly  in 
structural  features  with  pcrniciosus,  but  the  first  differs  markedly  in  the 
color  of  the  scale;  the  second  slightly  in  the  scale,  and  more  noticeably 
(from  an  economic  point  of  view)  in  attackiug  Citrus.  Mr.  Alex.  Craw, 
however,  says  (in  litt.,  Feb.  11,  1897):  "The  only  time  that  I  have 
found  A.  perniciosus  on  imported  stock  was  from  Japan  on  some  apple 
trees,  the  grafts  of  which  were  purchased  in  America."  Mr.  Craw  has 
examined  great  quantities  of  fruit  trees  from  Japan,  so  it  must  be 
admitted  that  his  experience  carries  weight.  But  there  are  various 
Japanese  scales  which  Mr.  Craw  has  found  only  once,  and  several 
found  by  Mr.  Takahashi  on  cultivated  plants  in  Japan  have  not  yet 
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come  into  Mr.  Craw's  bands.  It  is  only  quite  lately  that  Mr.  Oraw 
came  upon  andromelas.  Further,  if  Japan  is  the  native  country  of  the 
San  Jose  scale,  it  is  to  be  expected  that  it  has  there  various  natural 
enemies  which  keep  it  iu  check ;  it  is  not  to  be  expected  that  it  is  found 
everywhere  in  quantities,  any  more  than  our  native  Diaspime  are  with 
us.  Indeed,  next  time  an  economic  entomologist  goes  to  Japan  he 
should  make  it  his  particular  business  to  look  up  A.perniciosus,  and  see 
if  there  do  not  exist  such  natural  enemies  as  are  suggested,  and  whether, 
perhaps,  one  or  more  of  them  can  be  introduced  into  this  country.  It 
has  been  showu  that  Diaspidiotus  enters  the  neotropical  region,  and 
this  might  be  thought  to  favor  the 
supposed  Chilian  origin  of  A.  perni- 
ciosus.  But  even  in  the  West  Indies 
the  type  becomes  largely  modified 
as  to  the  scale  ( A .  punicw,  A.  diffinis), 
and  greater  still  is  the  divergence  of 
the  Chilian  A.  latastei — all  this  not 
at  all  in  the  direction  of  perniciosus. 
While  it  is  true  that  certain  of  our 
nearctic  types  do  appear  in  a  striking 
fashion  in  the  southern  parts  of  Souik 
America,  I  should  be  greatly  sur- 
prised to  receive  from  theaee  such  a 
scale  as  A.  perniciosus. 

Still  less  can  the  Mpposed  Austra- 
lian origin  be  supported,  as  none  of 
the  native  Aottralian  species  seem 
to  belong  to  the  same  subgenus. 
Whether  MaskelPs  "Aonidia"  fusca 
is  introduced  Asp.  perniciosus,  it  is 
difficult  to  say,  but  it  would  seem 
probable  from  what  he  has  written 
on  the  subject.  I  am  quite  con- 
vinced, however,  that  the  supposed 
variety  of  perniciosus  recorded  by 
Maskell  as  on  Eucalyptus  iu  Australia  is  not  that  insect;  the  descrip- 
tion reads  more  like  A.  forbesi,  but  it  is  very  likely  something  else. 

It  would  seem  that  our  native  U.  S.  species  of  Diaspidiotus  are  not 
so  very  nearly  related  to  those  of  Europe.  An  examination  of  such 
European  types  as  ostrewformis  (fig.  3),  betulce  (fig.  10),  spurcatus  (fig. 
10),  etc.,  shows  a  group  not  to  be  well  matched  in  this  country,  noticeable 
for  its  broad,  low,  median  lobes.  The  difference,  indeed,  is  not  very 
great — not  so  great  as  between  some  of  our  own  species — but  yet  it  is 
sufficiently  obvious.  In  our  species  the  median  lobes  are  narrower,  and 
usually  more  inclined  to  be  notched  on  the  outer  margin.  Thus  they 
seem  nearer  to  the  Japanese  type  of  perniciosus,  etc. 
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Fig.  10.— A ipidiotus  betulce  and  A.  spurcatus 
(original). 
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Of  the  American  species,  A.  forbesi  seems  most  to  resemble  pemici- 
osus  in  the  form  of  the  lobes,  etc.,  as  will  be  evident  from  the  figures. 
This  insect  is  so  far  known  only  from  several  points  in  Illinois,  and 
Mesilla,  N.  Mex.  It  is  just  possible  that  it.  also  reached  this  country 
from  Japan,  since  it  was  only  described  last  year;  but  there  is  at 
present  no  good  evidence  in  favor  of  such  a  supposition. 

There  is  a  tendency  noticeable  in  our  American  Diaspidiotm  to  throw 
off  a  group  with  pallid,  usually  flatter  scales,  which  occur  on  the 
peripheral  parts  of  trees,  the  leaves,  and  even  the  fruit.  Thus,  from 
the  type  of  A.  ancylus  we  get  A.  hoicardi.    I  have  lately  received  from 

the  Division  of  Entomology  a  specimen  of 
s~\  howardi  (fig.  11).  out  of  the  original  Canyon 

r\    \     A  ®^  *0*'  aPParen^y  more  adult,  and  cer- 

c   J    A     fl  )  tainly  better  developed,  than  those  Prot 

\y\H    y' |  o  Gillette,  the  collector,  sent  to  me.    In  the 

/^        ^o     ^  figure  the  great  development  of  the  second 

*     «  lobe  will  be  noted,  so  well  is  it  developed 

0  as  to  suggest  a  different  species  on  com- 

**  parison  with  fig.  2,  but  I  have  found  similar 

A  k       . .  differences  in  the  second  lobe  in  coloratus 

(even  from  the  same  tree)  and  uvce.  In  all 
of  the  species  the  second  lobe  seems  to 
vary  more  or  less.  The  well  developed 
second  lobe  of  howardi  has  led  to  its  being 
\  confounded  with  comstockL  This  latter  in- 
sect, occurring  on  the  leaves  of  maples,  is 
Lv  very  much  like  howardi  in  many  respects, 

'k--^  but  is  curious  for  the  median  and  second 

lobes  having  their  tips  on  the  same  level 
(fig.  11),  or  the  median  lobes  even  being 
.  c****  oc  , .         exceeded  by  the  second.     This  character 

Fio.  11.— Atpidiotus  howardi  and  A.       .„  ,,        •      A.       *         •      \    a     *     + 

comooeki  (original).  is  found  also  in  the  tropical  A.  destructor, 

which,  however,  is  an  Aspidiotus  s.  str. 
The  figure  of  comstocki  given  is  from  a  specimen  on  sugar  maple. 
Champaign,  111. 

A.  juglans-regice  is  certainly  a  very  distinct  form,  its  scales  almost  sug- 
gesting a  Chrysomphalus.  It  seems  to  have  been  described  from  Europe 
a&juglandis,  but  I  believe  it  is  a  native  of  America,  more  especially  since 
it  has  a  marked  color  variety  (albus)  found  in  New  Mexico. 

HABITS  OP  THE  SPECIES. 

It  may  be  said  that  A.perniciosus  mainly  affects  rosaceous  trees  and 
shrubs.  It  is  quite  bad  upon  garden  roses.  Fearing  that  some  of  the 
published  records  might  not  be  reliable,  I  asked  Dr.  Howard  for  a  list 
of  the  food  plants  on  which  the  scale  had  actually  been  seen  at  the 
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Division  of  Entomology.  Here  is  the  list  as  given :  Apple,  crab  apple, 
quince,  pear.  Bartlett  pear,  dwarf  Ducliesse  pear,  plum,  Japan  plum, 
Satsuma  plum,  Prunuspissardi,  Prunus  maritima,  peach,  apricot,  almond, 
cberry,  Rocky  Mountain  dwarf  cherry,  currant,  black  currant,  Citrus 
trifoliata  (this  should  have  been  albopunctatus),  Osage  orange,  grape, 
elm,  cottonwood,  European  linden,  American  chestnut,  Pyrus  japonica, 
Catalpa  bignonioides,  walnut,  Japan  walnut,  loquat,  red  dogwood,  juuc- 
berry,  rose,  sumac,  Photinia  glauca  (does  this  refer  to  andrornelas  ?), 
Carolina  poplar. 

Thus  the  habitat  on  rosaceous  plants  is  confirmed.  As  to  the  excep- 
tions, too  much  stress  should  not  be  laid  upon  them,  unless,  perchance, 
some  indicate  the  beginuiug  of  a  new  race,  such  as  albopunetatus.  I  do 
not  find  the  scale  to  infest  the  Osage  orange  nor  the  grape  vines  in  the 
Mesilla  Valley,  even  when  they  are  grown  abundantly  in  the  vicinity  of 
scaly  orchards. 

So  far  as  we  know,  A.  forbesi  has  similar  food  habits,  but  A.  ancylus 
is  different.  This  last  is  especially  a  maple  species,  and  will  flourish 
also  on  Populus,  Quercus,  etc.;  it  does  not  seem  to  take  very  kindly  to 
fruit  trees  as  a  general  rule.  A.  ancylus  also  does  well  (probably  best) 
in  the  transition  zone,  whereas  A.  perniciosus  belongs  to  the  upper 
Austral. 

As  to  the  time  of  hatching,  I  have  not  statistics  for  the  various 
species.  At  Las  Cruces,  N.  Mex.,  I  found  A.  perniciosus  to  begin  pro- 
ducing young  as  early  as  April  26.  A  somewhat  later  date  is  given 
for  other  localities. 

The  manner  of  attack  is  different,  more  or  less,  in  the  various  species 
under  discussion.  A.  ancylus,  on  fruit  trees,  will  be  found  upon  the 
smaller  branches,  but  in  my  experience  more  or  less  scattered,  rarely 
in  any  great  quantity.  A. perniciosus  is  found  largely  upon  the  branches, 
becoming  very  abundant,  covering  and  killing  them.  On  the  young 
shoots  the  reddeniug  effect  is  very  marked,  though  ancylus  will  also 
produce  reddening.  A.  forbesi,  as  seen  on  apple  trees  in  Mesilla,  occurs 
largely  under  loose  bark  on  the  trunk,  wintering  there  in  numbers,  and 
only  invades  the  brauches  iu  limited  quantity.  Thus,  there  may  be 
quite  a  lot  of  forbesi  on  a  tree  without  its  being  noticed.  A.  jttglans- 
regice  occurs  on  the  trunk  and  twigs,  more  or  less  scattered,  or  in  little 
groups. 
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AVHOTATED  LIST  OF  THE  SPECIES  OF  ASPIDIOTUS. 

ASPIDIOTUS  Bouche\ 
Palse  arctic. 

A.  (Aspidiotus  s.  etr.)  aMetis  Schr. —  $  scale  dark  gray,  margin  lighter,  exuviae  covered. 
9  with  three  pairs  of  lobes,  plated  divided  at  ends,  ventral  grouped  glands 
present.  <?  orange,  with  the  thoracic  band  very  dark.  Europe  and  N.  Y. 
A.  pini  Corast.  is  the  same  species. 

A.  (Aspidiotus  s.  atr.)  afflnis  Targ. —  9  scale  circular,  with  central  exuviro;  6  lobes; 
scale-like  plates;  grouped  glands  present.    On  Ruscu e  aculeatm.    Italy. 

A.  (Diaepidiotue)  total®  Baer.— 9  scale  plumbeous,  with  an  orange  spot  indicating 
the  place  of  the  covered  exuviae.  The  scale  is  much  like  that  of  A.  ancylus. 
On  bark  of  birch  in  Europe.    Said  to  occur  in  New  Jersey. 

A.  (Aspidiotus  8.  8ir.t)  caldeeii  Targ. —  $  scale  thin,  circular,  pellucid,  white;  exuvi® 
central;  median  lobes  very  large;  grouped  glands  wanting.  <?  scale  ellip- 
tical.   On  Daphne. 

A.  (Aspidiotus  s.str.)  ceratoniee  Sign.— Allied  to  nerii,  but  differs  in  the  <J,  which  has 
the  thoracic  band  almost  invisible,  etc.    On  Ceratonia  at  Nice. 

A.  (Aspidiotus  e.  8tr.)  eric»  Boisd. — Resembles  nerii.  On  EHca  mediterranea  in 
France.     (Nomen  seminudum.) 

A.  (Aspidiotus  8.  str.)  denticulatui  Targ. —  $  scale  thin,  transparent;  grouped  glands 
wanting.     On  liubia  peregrina.    Italy. 

A.  (Aspidiotus  s.  str.)  genistas  Westw. — On  Genista.  Similar  to  A.  nerii.  (Nomen 
seminudum.) 

A.  (Aspidiotus  8.  str.)  gnidii  Sign. — On  Daphne  gnidium.  Similar  to  A.  nerii.  (Nomen 
seminudum.) 

A.  (Aspidiotus  8.  etr.)  Adders  Vail. —  $  scale  yellowish -brown,  exuviae  central  and 
yellow.     9  with  6  lobes.    On  ivy,  holly,  and  box. 

A.  (Diaspidiotus)  hippocastani  Sign. —  9  scale  circular,  blackish,  exuviae  central  and 
yellow.  9  with  the  median  lobes  large;  grouped  glands  present.  On  horse- 
chestnut. 

A.  (Diaspidiotus  t)  iliois  Sign. —  9  scale  grayish-yellow,  exuviro  nearly  marginal; 
grouped  glands  four  in  number.    On  Quercus  ilex.    France.     (Essai,  1869,  p.  123.) 

A.  (Diaspidiotus)  juglandis  Col  v. —  9  scale  small,  reddish,  almost  always  isolated ;  i.  e., 
not  massed.  9  with  two  pairs  of  lobes,  the  median  ones  much  the  largest; 
four  groups  of  ventral  glands,  cephalolaterals  8  to  12,  caudolaterals  6  to  9;  a 
single  orifice  marking  the  median  group.  The  rows  of  dorsal  glands,  four  in 
number,  are  very  well  marked;  the  first  of  3  or  4,  the  second  of  7  or  8,  the 
third  of  22  to  24,  and  the  fourth  of  16  to  18.  Found  in  Catalonia,  NE.  Spain. 
I  think  this  is  the  same  as  A .  juglans-regice  ;  both  were  published  in  1881.  I  do 
not  know  which  has  priority.  This  is  not  A.  juglandis  Fitch,  1856,  which  is 
Mytilaspis  pomorum. 

A.  (Aspidiotus  s.  etr.)  lentiaci  Sign. —  9  scale  yellowish-brown ;  allied  to  nerii.  S.  France 
and  Algeria. 

A.  (Aspidiotus  e.  etr.)  minimus  Leon. —  9  scale  snboval.     9  yellow,  very  large  median 
lobes,  a  smaller  second  pair,  no  groups  of  ventral  glands.    The  small  9  scales, 
less  than  a  mm.  diani.,  are  found  on  the  leaves  of  Quercui  ilex.    Portici,  Italy. 
(Riv.  Pat.  Veget.,  IV,  350.) 
18 
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A.  (Diaspidiotut)  niger  Sign. —  9 scale  circular,  black,  oxuvi«  yellow;  two  lobes;  no 
grouped  glands.    On  willow.     France.     (Essai,  1869,  p.  130.)' 

A.  (Jspidiotus  s.  8lr.)  oleae  Colv. — On  tbe  olive  in  Spain,  producing  yellow  spots  on 
the  fruit  at  tbe  points  attacked.  Through  tbe  kindness  of  Dr.  Howard  I  have 
been  able  to  see  the  "Gaceta  Agricola  del  Miuisterio  de  Fomento,"  Vol.  XIV, 
No.  2  (1880),  containing  ColveVs  description.  The  insect  is  said  to  most 
resemble  A.  nerii,  ceratonice,  and  villosns,  and  we  are  told  how  these  throe  differ 
from  it,  without  any  direct  statement  of  its  specific  characters.  It  seems  to 
be  nearest  to  nerti,  differing  only  in  tbe  $ .  It  is  worth  while  to  remark  that 
in  the  same  paper  there  is  described  a  Diaspis  olecc  Colv.,  which  has  escaped 
the  notice  of  coccidologists.  This  may  not  be  a  Diaspis,  as  the  9  scale  has  a 
black  spot  in  the  middle  markiug  the  exuviu*,  and  $  scale  is  dirty  gray.  The 
9  itself  is  of  an  intense  mulberry  color. 

A.  (Subg.  t)  oleastri  Colv. — Description  not  seen.  Described  in  "Nnevos  Kstudios 
sobre  algunos  iusectos  de  la  fain  ilia  de  los  Coccidos."    (Valencia,  1882.) 

A.  (Diaspidiotus)  ostresformis  Curt. —  9  scale,  similar  to  that  of  A.  ancylut.  9  with 
four  lobes,  the  median  pair  much  the  largest.  Western  Europe.  A.pyri  Liclit., 
is  the  same.  See  Douglas,  Ent.  Mo.  Mag.,  XXIII,  239;  Morgan,  Ent.  Mo.  Mag., 
XXV,  350.  It  occurs  on  apple,  plum,  cherry,  and  Calluna  vulgaris.  Also  on 
peach  at  Isle  worth,  England  (G.  M.  Fenn.).  I  found  English  specimens  of 
this  species  to  be  attacked  by  a  fungus  similar  to  that  which  destroys  American 
species  of  Diaspidiotus.     I  have  seen  it  from  Alameda,  Cal.     (Div.  Ent.,  35 lk.) 

A.  (Dla8pidiotu8)  oxyacantha  Sign. —  9 scale  blackish-gray,  exuviie  yellow;  median 
lobes  large;  grouped  glands  present.     On  Cratagut  oxyacantha. 

A  (Diaspidiotus)  patavinus  Berl. —  9  scale  oval,  fuscous  or  fuliginous,  exuviie  not 
central,  length  of  scale  nearly  1$  mm.  9  much  as  in  A.  spurcatus  or  A.  vitis, 
median  lobes  large  and  broad,  second  lobes  low,  separated  by  a  wide  interval 
from  first,  plates  serrate,  four  or  five  groups  of  ventral  glands.  On  bark  of 
cherry.  Italy.  (Riv.  Pat.  Veget.,  IV,  350.) 
,  A  (Targionia)  signoreti  Coinst. —  9  scale  black,  very  convex,  exuviie  central.  On 
Cineraria  maritima.  France.  (Sign.,  Essai,  1870,  p.  106;  Comst.,  Cornell  Rep., 
1883,  p.  82.)     Targionia  nigra  Sign,  is  the  same. 

A  (Diaspidiotus)  spureatus  Sign. —  9  scale  blackish-brown,  exuvire  yellow.  Grouped 
glands  preseut.  On  poplar.  France.  Essai,  1869,  p.  138.  A  variety  on  Via- 
tan  us  oriental  is  in  Italy.     (Berl.  and  Leon.,  Cherm.  Ital.,  Fasc.  1.) 

A  (Diaspidiotus)  tilifle  Sign. —  9 scale  gray;  only  two  lobes;  grouped  glands  present, 
lateral  groups  of  9  or  10,  median  group  of  7  or  8.  This  species  is  probably 
widely  distributed  in  Central  Europe;  Dr.  M.  Hollruug  bus  a  refereuce  to  it 
in  his  Halle  Bulletin  of  1894. 

A  (Diaspidiotus)  villosns  Targ. —  9  scale  circular,  grayish,  depressed,  exuviie  not 
central.  9  with  two  lobes;  groups  of  ventral  glands  of  about  3  each.  On 
leaves  of  olive. 

A  {Diaspidiotus)  vitit  Sign. —  9  scale  dark  gray,  exuvite  more  or  less  covered;  when 
rubbed  tbe  exuvhe  are  brilliant  black.  9  with  only  two  lobes.  On  Vitis, 
near  Nice;  on  raisins  from  Algiers. 

A  (Diaspidiotus)  sonatas  Frauenf. —  9  scales  gray  or  even  nearly  black,  exuvire  red- 
dish-yellow. 9  with  two  pairs  of  lobes;  grouped  glands  usually  absent,  but 
once  reported  as  present  by  Morgan.  The  9  scales  occur  upon  the  branches, 
the  S  scales  upon  the  leaves,  of  oak.  Widely  distributed  in  Europe.  A. 
querent  Sign.,  is  the  same.  See  Morgan,  Ent.  Mo.  Mag.,  XXIV,  207,  and 
XXV,  120 ;  and  NewsteaO,  Ent.  Mo^Mag.,  N.  S.,  IV.  279.  1893.  Morgan  figure* 
the  J. 
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Japanese. 

A.  (Diaspidiotus)  andromelai  Ckll. — Resembles  A.  perniciosus  ;  exuviae  of  male  scale 
wholly  black,  without  any  light  dot  and  ring.  On  "  Phatenia  glauca" — I  find 
no  such  name  in  the  Iudex  Kewensis. 

A.  (Pseudavnidia)  duplex  Ckll. —  9  scale  subcircular,  moderately  convex,  dark  black- 
ish brown;  ex n via?  nearly  at  the  side,  orange.  9  with  very  large  median 
lobes,  and  three  other  pairs  of  very  small  lobes;  plates  scale- like;  four  large 
groups  of  ventral  glands,  and  two  orifices  representing  the  median  group; 
lattice- work  pattern  as  in  d.  thece.  Japan.  On  camellia,  orange,  camphor, 
azalea,  tea,  Olea  fragrans,  etc.     On  azalea  in  Washington,  D.  C.     (Div.  Eut.) 

A.  (Dia8pidiotu8)  pernidotus  var.  alboponctatns  Ckll. —  <?  scale  with  the  pale  dot  and 
ring  very  distinct.  Japan.  On  orange.  Also  found  by  Mr.  Craw  on  plum 
from  Japan. 

A.  (Odonaspis)  secretoi  Ckll. —  9  scale  white,  shiny;  exuviae  exposed,  shiny,  rather 
large,  very  pale  yellow,  placed  rather  to  ono  side.  9  when  adult  with  a  siu- 
gle  (median)  lobe,  as  is  the  cose  also  with  A.  uuilobis;  two  elongated  groups 
of  ventral  glands,  with  80  to  90  orifices  in  each.  On  bamboo  in  Japan;  on 
Aruudinaria  in  Ceylon.    (Green,  Coccidte  of  Ceylon,  p.  47,  PI.  XV.) 

Nearctio. 

A.  (Diaspidiotus)  sBSCuli  Johns. —  9  scale  about  2^  mm.  diara.,  dirty  gray,  exuvite  cov- 
ered, orange-red  when  rubbed.  9  yellow,  ouly  one  pair  of  lobes,  plates  simple, 
spines  prominent;  four  groups  of  ventral  glauils,  cephalolaterals  5  to  17,  eau- 
dolatcrals  4  to  11.  On  bark  of  JZvculus  calijornica.  California.  (Bull.  HI. 
Lab.  N.  H.,  IV,  387.) 

A.  (Diasp  idiot  us)  ancylus  Putn. —  9  scale  nearly  circular;  exuviae  sublateral,  reddish 
when  the  covering  film  is  removed.  The  9  ban  ventral  grouped  glands.  On 
ash,  maple,  beech,  linden,  oak,  osage  orange,  peach,  hackberry,  blndder  nut, 
and  water  locust.  Iowa,  New  York,  etc.  Putuam,  in  Trans.  Iowa  Hort.  Soc., 
1877,  p.  321,  says  the  scale  is  usually  of  a  light  drab  color,  which  certainly 
does  not  accord  with  what  we  commonly  know  as  ancylus.  However,  he  proba- 
bly examined  old  scales,  which  evontually  become  pallid;  and  from  the  rest  of 
his  writings  on  the  iusect  there  can  hardly  be  any  doubt  as  to  whut  was 
intended.     He  refers  to  the  eggs. 

A.(Hemiberl€9iat)  bigeloviseCkll.  n.sp.  (Fig.  12.)—  9  scale  on  twigs,  like  that  of  a  Hemi- 
berlesia,  size  and  shape  of  A.  rapaxf  but  dull  grayish-brown;  exuvne  placed  to 
one  side  as  in  rapax,  when  rubbed  shining  black,  but  more  or  less  covered  by  a 
film  of  white  secretion.  Removed  from  twig  the  scales  leave  a  white  patch. 
9  circular,  deep  brownish-orange;  no  groups  of  ventral  glands;  no  plates;  lob<s 
subobsolete.  See  the  figure,  which  is  from  a  9  full  of  embryos.  Los  Angeles, 
Calif.,  on  liigelovia  brachylepis.  (Div.  Eut.,  4973,  coll.  by  1).  W.  Coquillett.) 
I  do  not  know  whether  or  not  to  consider  this  an  extremely  degenerate  type  of 
Hemiberlesia  ;  it  is  certainly  very  peculiar. 

A.  (Diaspidiotus)  ooloratas  Ckll. —  9  scale  about  \\  mm.  diam.,  broad  oval,  flat,  dull 
pale  orange-brown ;  exuviae  coucolorous,  first  skin  somewhat  paler.  9  inurli 
like  uvce;  ventral  glauds  present.  On  Chilopsis  in  the  Rio  Grande  Valley, 
N.  Mex. 

A  (Diaspidiotus)  oomstocld  Johns. —  9  scale  rather  fiat,  cream-buff,  the  part  covering 
the  exuvhe  brownish  or  ooncolorous.  9  pale  yellow;  two  pairs  of  well-devel- 
oped lobes,  the  tips  of  the  median  pair  below  the  level  of  the  tips  of  the 
second  pair,  after  the  manner  of  A.  destructor;  4  groups  of  ventral  glands, 
cephalolaterals  of  6,  caudolaterals  of  4.  On  leaves  of  sugar  maple.  Illinois 
aud  New  York.     (Bull.  111.  Lab.  N.  H.,  IV,  383.) 

A.  (Hemiberlesia)  oonvexos  Comst.—  9  scale  similar  to  that  of  rapax,  but  more  opaque. 
Grouped  glands  present.    On  poplar  and  willow* 
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Fig.  12.- 


As)>  idiot  w>  ^*g  tUv»'<u.#  Cmu 
-Aspidiotu*  bigelovim  (original). 


A.  (Hemiberle$ia)  cydoni®  Comst. —  9  scale  like  that  of  rapax.  9  with  four  groups  of 
ventral  glands,  differing  from  convexua  in  having  only  two  pairs  of  interlobular 
incisions,  and  the  plates  more  prominent.  On  quince  in  Florida.  Maskell 
reports  it  on  Citrus  from  Samoa,  and  Green  on  fig,  Citrus,  etc.,  at  Punduloya, 
Ceylon.  Dr.  Howard  informs  me  that  i  t  has  never  been  received  at  the  Depart- 
ment of  Agriculture  since  1880,  so  it  must  bo  rare  in  America. 
A.  (Diaspidiotus)  forberi  Johns. —  9  scale  much  like  that  of  A.  ancyhu.  9  yellowish, 
with  two  pairs  of  lobes;  5  groups  of  ventral  glands.  On  cherry,  apple,  pear, 
plum,  quince,  currant,  and  perhaps  other  trees.  Illinois,  and  Mesilla,  N.  Mex. 
A.  (Diaspidiotus)  howardi  Ckll. —  9 scale  fiat,  circular,  pale  grayish;  exuvite  covered, 
dull  orange.  9  very 
similar  to  that  of  A.  an- 
cylus,  but  two  pairs  of 
lobes.  On  plum,  Canyon 
City,  Colo.;  Albuquer- 
que, N.  Mex. 
A.  (Diaspidiotus)  jnglans-regia 
Comst. —  9  scale  circu- 
lar, flat,  grayish*brown, 
exuvite  covered;  diam. 
of  scale,  3  mm.  9  with 
two  or  three  pairs  of 
lobes ;  grouped  glands 
present.  On  English 
walnut    in    California; 

on  locust,  pear,  aud  cherry  in  New  York  and  District  of  Columbia, 
var.  pruni  Ckll. —  9  with  the  oval  pores  more  numerous,  the  fourth  or  external 

row  of  about  20.    On  plum,  Las  Cruces,  N.  Mex. 
var.  albui  Ckll.—  9  scale  white;  exuvite  orange-red,  covered  by  white  secretion. 
Mesilla  Valley  and  Las  Vegas,  .N.  Mex. 
A.  (Psevdodiaspis  n.  subg.)  larreee  Ckll.,  n.  sp.  (Fig.  13.)—  9  scales  abundant  on  a  stem 

of  Larrea  tridental  a;  scale  about 
2  mm.  diam.,  fiat,  irregular,  round 
to  suboval,  dull  white  with  a  slightly 
creamy  tint;  exuvhu  not  visible  iu 
the  mature  scale,  but  in  younger 
scales  the  elongate-oval,  pale  straw- 
colored  first  skin  is  exposed,  sub- 
lateral  or  even  quite  lateral.  9  cir- 
cular, not  chitinous;  only  one  pair 
of  lobes ;  these  broad  and  low,  close 
together  but  not  tonchiug;  no 
plates;  no  groups  of  ventral  glands. 
The  9  ;s  contain  embryos,  which  even 
after  boiling  remain  sepia  brown. 
A  dried  9  is  oval,  orange,  with  prominences  on  the  margin.  $  scale  small, 
elongate,  mytiliform,  white,  with  the  elongate  flret  skin  projecting  at  the  small 
end,  like  a  Mytilhtpis.  Yuma,  Ariz.  (I)iv.  Ent.,  7502,  coll.  by  H.  G.  Hubbard). 
This  curious  species  is  for  the  present  left  in  Aspidiotusy  because  it  seems  to 
have  points  in  common  with  the  Indian  A.  moorei,  Green.  Pseudodiaspis  will, 
however,  no  doubt  eventually  be  regarded  as  a  distinct  genus,  on  account  of 
the  mytiliform  J  scale  and  other  characters 
A  ( Melanasjris)  obioarus  Comst. —  9  scale  very  dark  gray,  only  slightly  convex ;  exnvire 
8ublateral,  covered;  diameter  of  scale  3  mm.;  £  scale  oval.  9  with  three 
pairs  of  well-developed  lobes;  5  group*  of  ventral  glands.  On  willow-oak  at 
Washington,  D.  C. 


Fig.  13. 


-Aspidiotus  larreee  (original). 
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A.  (Ckrysomphalus)  perse©  Comst. —  9  scale  circular,  flat;  exuvi®  nearly  central  and 
covered;  outer  part  of  scale  dark  reddish-brown,  that  covering  exuviso  from 
dark  gray  to  black ;  diam.  of  scale  from  H  to  2  mm.    Has  a  general  resem- 
blance to  A.  fieus.     9  with  4  groups  of  ventral  glands.    On  Persea  carolineneU, 
Florida.    Mexico,  on  cocoannt  palm. 
A.  (XeropMlaspis)  protopidis  Ckll. —  9  scale  about  \  mm.  diam.,  slightly  convex,  cir- 
cular to  very  broad  pyriform,  pitch-black,  with  large  uncovered  exuviae,  which 
may  be  slightly  greenish  or  brownish.     9  with  four  small  lobes,  no  groups  of 
ventral  glands;  a  cephalic  protuberance  after  the  manner  of  per8onatu$. 
Near  Phcenix,  Ariz.,  on  Protopis. 
A.  (Chrysomphalue)  smilacii  Comst. —  9  scale  circular;  exuvite  central;  color  brown  to 
very  dark  gray ;  ex u via?  marked  by  a  white  dot  and  ring.     No  grouped  glands; 
3  pairs  of  lobes,  median  smallest,  second  and  third  pairs  notched.    On  Smilax 
at  Woods  Holl,  Mass. 
A.  (Chrysomphalw)  tenebrioosus  Comst. —  9  scale  very  dark  gray;  the  protuberance 
indicating  the  position  of  the  exuviae  marked  by  a  white  dot  and  concentric 
ring,  but  smooth  and  black  in  rubbed  specimens.    The  scale  is  very  convex, 
diam.  1$  mm.     <£  scale  oval.     On  Acer  rubrum;  Washington,  D.  C. 
A.  (Diaspidiotus)  townsendi  Ckll. —  9  scale  1£  mm.  diam.,  circular  or  slightly  oval, 

quite  flat,  thin,  grayish- white; 
exuviso  covered,  pale  orange.     9 
orange;  2  pairs  of  rounded  lobes, 
four  groups  of  ventral  glands, 
cephalolaterals  4  to  8,  caudolat- 
erals  5.    On  leaves  of  some  tree. 
Coahuila,    Mexico.      (Bull.    4, 
Tech.  Ser.,  Div.  Ent.,  p.  32.) 
A.  (HemiberleHa)  ulmi  Johns.— 9  scale 
quite  convex,  whitish,   exuviae 
orange-yellow.   9  lemon-yellow, 
only  one  pair  of  lobes,  no  groups 
of  ventral  glands.     On  trunk  of 
Ulmus  americana  at  Urban  a,  111. 
Although  Johnson  found  no  ventral  grouped  glands,  he  alludes  to  eggs. 
{IHaspidiotm)  uvae  Conist. —  9 scale  flat,  nearly  circular,  light  yellow- brown;  exu- 
viae bright  yellow,  covered  with  a  white  secretion.    $  scale  elongated.     9  with 
second  and  third  pairs  of  lobes  obsolete;  grouped  glands  present.    On  grape- 
vines, Indiana,  etc. ;  on  hickory  in  Florida. 


Fig.  14.- 


Xv.  tr>.  6086 . 

A.  Yno*ke(W.  CM). 
-Aspidwtu*  nuuktlli  (original). 


Sandwich  Islands. 


A.  (Morganella,  n.  subg.)  maskelli  Ckll.  n.  sp.  (Fig.  14.)—  9 scale  1  mm.  diam.,  tolerably 
convex,  circular  to  broad  oval,  pitch-black;  exuviae  conoolorous,  very  incon- 
spicuous, placed  toward  the  side.  9  with  no  groups  of  ventral  glands.  Differs 
from  J.  longispxnm  by  the  contiguous  lobes,  the  first  pair  of  spines  short,  three 
following  pairs  very  long,  and  thirteen  strongly  serrated  and  divided  plates 
on  each  side  of  the  lobes.  It  is  evidently  what  Maskell  recorded  as  A.  longx- 
$pwa  in  Trans.  N.  Z.  Inst.,  xxvii,  38.  Div.  Ent.  6086,  "on  Ohia  tree,  from  W. 
S.  Wait,  Kailua,  N.  Kona,  Hawaii,  23  Dec,  181)3."  The  subg.  Morganella  (after 
the  describer  of  one  of  the  species)  will  be  known  by  the  closely  adjacent  or 
contiguous  median  lobes,  which  are  long  and  slender,  the  absence  of  other 
lobes,  the  anal  orifice  at  base  of  lobes,  and  especially  the  very  long  spines. 
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Neotropical, 

A.  (Selenaspidus)  artieulatus  Morg. —  $  scale  very  flat,  grayish-white,  appearing  orange 
or  rufous  in  the  middle,  mainly  from  the  insect  showing  through.  The  scale 
looks  like  that  of  A.  aurantii,  hut  if  it  is  lifted  up,  the  Hat  orange  9,  with  a 
deep  constriction  between  the  cephalothorax  and  the  abdomen,  is  easily  seen 
with  a  hand  lens  sufficiently  for  identification.  It  occurs  on  the  leaves  of 
palms  and  on  a  variety  of  other  plants.  West  Indies,  Demerara,  Mexico,  and 
lately  reported  by  Newstead  from  Lagos,  W.  Africa.   (Ent.  Mo.  Mag.,  xxv,  352.) 

A.  (Chrysomphalus)  biformii  Ckll. —  $  scale  about  2  mm.  diam.,  very  dark  brown, 
circular  to  broadly  oval,  depressed,  granuloso;  exuviie  nipple-like,  dark  red- 
brown,  placed  to  one  side  of  center.  <?  scale  elongate.  9  with  three  pairs  of 
lobes.  On  orchids.  Jamaica  and  Trinidad.  Also  from  Central  America;  the 
specimens  showing  four  groups  of  ventral  glands,  rather  scattered,  cephalo- 
laterals  4  or  5,  caudolaterals  5. 
var.  cattleyae  Ckll.— Exuviaa  black.    On  Catlleya  b&wringiana.    Jamaica.    (Oard. 

Chron.,  May  6,  1893,  p.  548.) 
var.  odantoglo3si  Ckll.— Exuviae  pale,  black  when  rubbed.    On   Odontoglossum 
grande.    Jamaica.     (Gard.  Chron.,  May  6,  1893,  p.  548.) 

A.  (Chrysomphalus)  bowreyi  Ckll — 9  scales  crowded  on  the  plant,  elongate,  gray, 
with  the  blackish  exuvias  toward  one  end.  9  with  three  pairs  of  lobes,  none 
very  prominent,  margin  seriate  beyond  the  lobes ;  four  groups  of  ventral  glands, 
cephalolaterals  about  7,  caudolaterals  about  8.  On  Agave  rigida.  Jamaica. 
(Ent.  News,  1894,  p.  59.) 

A.  (Hemiberlesia)  crawii  Ckll. —  9  scale  about  2  mm.  diam.,  circular,  moderately  con- 
vex, dull  reddish-gray,  rather  pale ;  exuviae  nearly  marginal,  concolorous,  incon- 
spicuous, except  the  first  skin,  which  is  marked  by  a  little  shining  yellowish 
prominence.  Scales  largely  covered  by  the  red-brown  epidermis.  Removed 
from  the  twig  they  leave  a  conspicuous  white  mark.  9  similar  to  oydoniw; 
four  groups  of  ventral  glands,  caudolaterals  4,  cephalolaterals  5.  On  twigs  of 
grapevine  from  Mexico,  found  by  Mr.  Alex.  Craw  in  the  course  of  his  quarantine 
work.  The  passenger  who  brought  the  plants  said  they  were  sarsaparilla,  but 
Mr.  Craw  thinks  it  is  grapevine,  and  I  am  of  the  same  opinion. 

A  (Chrysomphalus)  diotyotpermi  Morg. —  9  scale  grayish- white,  depressed,  oval,  exu- 
vire  central,  light  yellow,  center  of  larval  skin  dark  orange.  9  with  three 
pairs  of  lobes ;  a  conspicuous  pair  of  long,  serrated  plates  laterad  of  third  lobe. 
On  Dictyospermum  album.  Demerara.  (Ent.  Mo.  Mag.,  1889,  p.  352.)  There  are 
four  groups  of  ventral  glands,  cephalolaterals  3  or  4,  caudolaterals  2.  It  occurs 
as  a  hothouse  species  in  the  United  States, 
var.  arecae  Newst. —  9  scale  more  circular,  deeper  colored,  with  a  nipple-like 
prominence  surrounded  by  a  depression,  beyond  which  is  a  strong  circular 
ridge.  On  Areca  triandra.  Demerara.  (Ent.  Mo.  Mag.,  1893,  p.  185.) 
var.  jamaioenfis  Ckll. —  9  scale  more  circular,  red- brown,  no  conspicuous  central 
depression  or  ridge.    Jamaica.    On  Cycas  and  rose. 

A.  (IHaspidiotus)  diffinis  Newst. —  9  scale  convex,  slightly  elongate,  grayish-brown, 
exuvise  covered,  brown  when  rubbed.  9  with  three  pairs  of  lobes,  plates  and 
ventral  grouped  glands  wanting.  Demerara.  (Eut.  Mo.  Mag.,  1893,  p.  186.) 
var.  lateralis  Ckll. —  9  with  distinct  plates.  Jamaica,  on  Jasminum.  This  is 
very  near  to  punicw,  but  the  scale  is  brownish- white  to  brown,  with  the  exu- 
viae away  from  the  center,  and  the  groups  of  ventral  glands  teem  to  be  absent. 

A.  (Chrysomphalua)  ficus  Ashm. —  9  scale  circular,  2  mm.  diam.,  black  or  blackish, 
with  the  covered  exuviie  reddish  or  orange.  9  with  three  pairs  of  well- 
developed  lobes  and  four  groups  of  ventral  glands.  On  Ficus  nitida  and  Citrus. 
Florida,  Cuba,  Mexico,  Australia,  Ceylon,  Egypt.  It  lives  on  a  great  variety 
of  plants.  Mr.  Pettit  sent  it  to  me  from  the  Shaw  Botanic  Qarden,  St.  Louis, 
on  Laurus  virginiana.    It  is  common  in  the  West  Indies.    Mr.  Uy.  Tryon  states 


24 

that  he  bonght  in  Brisbane  some  imported  American  apples  which  had  nnmerons 
A.  ficus  on  the  rind ;  bnt  did  he  perhaps  mistake  the  species t  Its  food  plants 
at  Brisbane  he  says  are  orange,  MyrtuahiUii,  camphor  laurel,  JtlanUa  bturifolia, 
an d  ( 'astaneosperm  u m . 

A.  {Aapidiotua  8.  atr.t)  hartii  Ckll. —  9  scale  snbrircnlar  to  oval,  about  1$  mm.  diam., 
moderately  convex,  dull  brownish-gray,  with  a  slight  purplish  tint  (aacchari  is 
similar),  exu  viw  shining  pale  straw-color.  9  with  two  pairs  of  well-developed 
lobes,  branched  plates,  live  groups  of  ventral  glands.  On  yam  tubers.  Triui- 
dad,  W.  I. 
var.  lantii  Ckll. — Median  lobes  entire,  as  in  hartii;  no  groups  of  ventral  glauds. 
Trinidad.  The  median  lobes  of  aacchari,  which  this  resembles,  are  very  dis- 
tinctly notched. 

A.  (n.  aubg.1)  latastei  Ckll. —  9  scale  about  1|  mm.  diam.,  circular,  strongly  convex, 
concentrically  ridged,  white,  with  the  covered  pale  orange  exuvia*  to  one  side. 
9  with  median  lobes  large,  wide  apart,  second  small,  third  almost  obsolete ; 
four  groups  of  ventral  glands,  of  5  each.    Chile. 

A.  (Morganella)  longispinus  Morg. —  9  scale  dark,  convex,  less  tbau  a  mm.  broad; 
cxuviiP  central,  covered,  inconspicuous.  9  with  only  one  pair  of  lobes,  these 
long,  notched  without;  long  simple  plates,  and  very  long  spines.  On  Cupauia 
sapida.    Demerara.     (Ent.  Mo.  Mag.,  xxv,  352.) 

A.  (C/i»-y#owi|)fta7M*)maiigifer»Ckll.— 9  scale  circular,  flattened,  with  central,  covered, 
nipple-like  exuvijp,  which  are  reddish.  Median  lobes  largest,  second  pair 
nearly  as  large,  third  pair  small,  fourth  rudimentary;  a  pair  of  very  large 
spine-like  plates  iu  the  region  of  3rd  and  4th  lobes.  On  leaves  of  mango. 
Jamaica.        (Jonrn.  Inst.  Jamaica,  i,  255.) 

A.  (Chrysomphalua)  mimoBee  Comst. —  9  scale  resembling  that  of  ienebricoana ;  very 
dark  gray,  convex,  exuviue  covered,  its  position  marked  by  a  white  dot  and 
rin,^.  3  pairs  of  lobes;  no  group  of  ventral  glands.  On  Mimosa;  Tampico, 
Mexico.     (2nd  Cornell  Rep.,  1883,  p.  G2.) 

A.  (Melanaspvt)  nigropunctatas  Ckll. — Much  like  A.  obscurus.  9  scale  3  mm.  diam., 
dirty  gray;  exuvne  sublateral,  pitch-black,  with  a  narrow  reddish  margin;  at 
first  covered  by  a  film  of  whitish  secretion.  9  with  five  groups  of  ventral 
glands,  cephalolaterals  16  or  more,  caudolaterals  10  or  11,  median  7  or  8.  On 
"  trueno,"  San  Luis  Potosi,  Mexico.     (Bull.  4,  Tech.  Ser.,  Div.  Ent.,  p.  31.) 

A.  (TTemiberlf8ia)  palms  Morg.  &  Ckll. —  9  scale  much  like  that  of  rapax.  9  differ- 
ing by  the  distinct  though  small  second  and  third  lobes,  median  lobes  wider 
apart,  plates  longer  and  much  branched  at  tips,  4  groups  of  ventral  glands. 
On  eocoannt  and  banana,  and  rarely  on  other  plants.     West  Indies. 

A.  (Myeeta8p%s)  personatus  Comst. —  9  scale  very  small  and  convex,  circular,  dark 
gray  or  black.    No  groups  of  ventral  glands.     West  Indies. 

A.  (Diaajndiotus)  panic®  Ckll. —  9  scale  circular  or  nearly  so,  white,  first  skin  shin- 
ing metallic.  9  orange,  median  lobes  large  and  prominent,  second  pair  small, 
third  rudimentary;  grouped  glands  present.  $  dull  yellow.  On  pomegran- 
ate in  Jamaica;  on  eocoannt  in  Dominica.  (Journ.  Inst.  Jamaica,  i,  255.) 
A  variety  of  this  on  a  palm  at  the  Department  of  Agriculture,  Washington,  D.  C. 
(ifiv.  Ent.,  0J)82),  has  broader  lobes  and  a  flatter  scale.  It  appears  to  be  identi- 
cal with  the  form  found  by  Mr.  Barber  on  cocoaunt  in  Dominica.  This  is  a  good 
deal  like  the  Ceylonese  form,  which  Green  calls  A.  cydonia*;  and  while/>uftto<pand 
cifdonifF  seem  sufficiently  distinct,  with  the  var.  of  punica'  and  the  Ceylonese 
cydonia'  there  is  formed  a  sufficiently  continuous  series  to  call  for  further 
investigation.  Whatever  may  be  the  final  result  as  to  tho  status  of  the  species 
concerned,  the  interesting  fact  remains  that  here  we  have  Diaapidiotua  running 
completely  into  Hcmiberleaia  as  it  passes  southward.  Auother  related  species 
is  A,  great ii. 

A.  (Chryaow phalim)  reniformit  Ckll. —  9  scale  circular,  diam.  2  mm.,  fiat,  palereddish- 
browu;  exuviie  concolorous  or  slightly  darker,  covered,  but  both  skins  very 
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distinctly  visible,  large,  laterad  of  the  middle ;  first  skin  when  rubbed  shin- 
ing coppery.  9  reniform,  with  four  very  low,  broad,  iuconspiouous  lobes,  4 
groups  of  ventral  glands,  cephalolaterals  8,  caudolaterals  4  to  7.  Tehuantepeo 
City,  Mexico     Collected  by  Prof.  Townsend. 

A.  (Aspidiotus  «.  str.  t)  saoohari  Ckll. —  9  scale  white,  becoming  grayish,  more  or  less 
oval,  first  skin  brown,  second  orange.  <?  scale  elongate.  9  very  pale  yel- 
lowish, with  a  slight  pink  tinge;  median  lobes  rather  large,  2nd  pair  smaller, 
3rd  rudimentary.    On  sugar  cane,  Jamaica.     (Journ.  Inst.  Jamaica,  i,  255.) 

A.  (Chrysomphalus)  scutiformii  Ckll. —  9  scale  superficially  rather  like  A.  ficus, but 
large,  very  flat,  with  large  orange  exuvia*,  not  nipple-like.  The  scales  are 
occasionally  nearly  white.     9  very  much  like  persew.    On  Citru*,  etc.,  Mexico. 

A.  ( Hemiberlesia)  tricolor  Ckll. —  9  scale  If  mm.  diameter,  approximately  circular, 
very  little  convex,  white  with  a  brownish  stain ;  exnviie  central  or  Bnblaternl, 
covered  by  a  film  of  secretion ;  first  skin  black  or  dark  brown,  second  skin 
deep  orange.  9  with  only  a  single  pair  of  lobes,  these  large;  no  groups  of 
ventral  glands.  Allied  to  ulmi  and  rapax.  Salina  Cruz,  Mexico.  Collected  by 
Prof.  Townsend. 

A.  ( Chrysomphalus  t)  yuocae  Ckll. —  9  scale  oval,  dirty  whitish ;  exuvhe  covered,  incon- 
spicuous, pale  brown;  when  rubbed  becoming  very  conspicuous,  dark  brown 
or  black.  9  with  three  pairs  of  loUes,  only  the  median  well  developed.  On 
Yucca.    Coahuila,  Mexico.     (Bull.  4,  Tech.  Ser.,  Div.  Ent.,  p.  32.) 

Fiji  Islands. 

A  (snbg.  nor.  f )  vitiensU  Mask. —  9  scale  grayish  white,  occurring  thickly  massed; 
exuvire  snbcentral,  yellow.  9  with  very  large,  widely  apart,  median  lobes, 
and  others  smaller;  four  conspicuous  forked  plates;  four  groups  of  ventral 
glands,  caudolaterals  about  15,  cephalolaterals  6  to  10.  On  various  forest  trees. 
^N.  Z.  Trans.,  xxvii,  40.) 

New  Zealand. 

(Most  of  the  New  Zealand  and  Australian  species  seem  not  to  fit  well  in  the 
snbgeuera  of  the  Northern  Hemisphere  It  will  be  necessary  to  make  a  special 
study  of  them  before  they  can  be  classified  subgenerically.) 

A.  (subg.t)  atherospermtt  Mask. —  9  scale  circular,  flat,  brown;  exuvia*  forming  a 
lighter  protuberance  in.  center.  9  light  yellow ;  several  lobes,  the  two  median 
pairs  largest;  scale  Jike  serrated  plates;  four  groups  of  ventral  glands.  The 
$  scale  is  oval.    Ou  Atherosperma.    New  Zealand.     (N.  Z.  Trans.,  xi,  198.) 

A.  (Aspidiotus  s.  $tr.  t)  carpodeti  Mask.—  9  scale  usually  light  brown  but  rather  vari 
able,  couvex,  circular;  cxtivhe  central.  9  with  largo  median  lobes,  second 
pair  much  smaller;  four  groups  of  ventral  glands.  $  scale  narrow,  with 
parallel  sides.    On  (arpodetus  and  Yitcx.     (N.  Z.  Trans.,  xvii,  21.) 

A.  ($ubg.  t)  eorakaa  Mask. —  9  scale  circular,  slightly  convex,  yellow  or  (rarely)  white; 
exuviw  central,  yellow.  9  with  no  distinct  groups  of  ventral  glauds.  On 
Corokia.    (N.  Z.  Trans.,  xxiii,  2.) 

A  (subg.t)  dyiozyli  Mask. —  9  scale  circular,  somewhat  convex,  brown.  9  bright 
yellow;  six  lobes,  of  which  only  the  median  two  are  conspicuous;  four 
groups  of  veutral  glands.  $  scale  oval.  On  Dysoxylon  spectabilc.  (N.  Z.  Trans., 
xi,  198.) 

A.  (subgf)  sophora  Mask. —  9  scale  nearly  circular,  flat,  bluish  gray.  9  greenish- 
yellow;  median  lobes  conspicuous,  plates  as  in  went,  five  (sometimes  four) 
groups  of  ventral  glands.  $  scale  oval.  On  Sophora  tetraptera.  (N.  Z.  Trans., 
xvi,  121.) 
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Australia. 

A»(subg.t)  acacia  Morg. —  9  scale  circular,  convex;  exuviae  central,  orange-yellow; 
diam.  of  scale  about  1  mm.     9  with  one  pair  of  lobes,  no  groups  of  ventral 
glands.    On  A caoia  pycnantha.    Tasmania.    (Ent.  Mo.  Mag.,  1889,  p.  353.)    Mas- 
kell  reports  it  on  Eucalyptus  from  New  South  Wales, 
var.  propinquns  Mask. — Exuvite  deeper  red.     <?  scale  elliptical,  white.     $  dark 
red.     On  Acacia  and  Hakea  saligna,  New  South  Wales.     (N.  Z.  Trans.,  xxv, 
205.) 
A.  (subg.  t)  tatties  Mask. —  9  scale  circular,  convex,  dirty  white  to  yellow,  sometimes 
dark  brown,  soft  and  woolly  looking;  exuviae  central,  very  small  and  incon- 
spicuous, yellow.     9  dark  brown,  with  two  rounded  lobes,  and  a  second  pair 
rudimentary?  no  groups  of  ventral  glands.     On  Bossiea  procumbent.     (N.  Z. 
Trans.,  xxiv,  11.) 
A.  (subg.  f)  cafuarinflB  Mask. —  9  scale  dark  yellowish-brown,  circular,  rather  convex; 
exuvite  yellow.     9  yellow,  6  lobes,  no  groups  of  ventral  glands.     <?   scale 
elongated.    On  Casuarina  equisetifolia.     (N.  Z.  Trans.,  xxvi,  66.) 

A.  (subg.  t)    ceratui    Mask.— 9  scale    snow 
white,  circular,  convex,  usually  oc- 
curring   massed;    exuviae    central, 
faintly  yellow,  with  a  white  cover- 
ing.   9  orange,  two  lobes  only,  wi  th  a 
pair  of  club-shaped  processes  arising 
from  their  inner  bases ;  no  groups  of 
ventral  glands;    a  peculiar  widely 
bifid  plate  on  the  margin  some  dis- 
tance from  each  lobe.     On   Acacia 
stenophylla.    (N.  Z.  Trans., xxvii,  39.) 
A.  (Chrysomphalus)  cladii  Mask. —  9   scale 
rich  dark  brown,  the  margin  orange- 
red,  and  the  central  exuviae  dark  yellow.    <J  scale  elongated.    9  with  no  groups 
of  ventral  glands.    On  Cladium.     (N.  Z.  Trans.,  xxiii,  3.)    On  aloe  in  Natal,  ae 
well  as  various  localities  in  Australia,  where  it  occurs  on  Xerotes  and  Lepido- 
sperma  as  well  as  Cladium. 
A.  (subg.?)  eucalypti  Mask. —  9  scale  circular,  slightly  convex,  dirty  white;  exuvia* 
central,  very  incouspicuons.     9  with  large  median  lobes;  no  groups  of  ventral 
glands,  but  rowsof  pores  along  the  margins  of  the  hindmost  segments;  a  deep 
oonstrictiou  behind  the  cephalothorax,  after  the  manner  of  articulates.     <J  scale 
narrow,  elongated;  exuviw  terminal,  as  in  IHaspis.    On  Eucalyptus.    (Tr.  Roy. 
Soc.  S.  Australia  for  1888.) 
var.  oomatuB  Mask. — Distinguished  by  the  nonincised  lobes  and  the  longer  hairs 
in  couples.     Found  ou  Eucalyptus  viminalis.     (N.  Z.  Trans.,  xxviii,  385.) 
A.  (Chentraspis.)  extensns  Mask.— 9  scale  dirty  yellow  or  brown,  convex,  first  akin 
black.       9   dark  brown,  with  a  siugle  pair  of  contiguous  lobes,  after  the 
manner  of  Chionaspis  minor;  no  groups  of  ventral  glands.     <J  dark  browu. 
On  Eucalyptus  capitellata.     (N.  Z.  Trans.,  xxvii,  41.) 
A.  ( Aspidiotus  s.  8tr.)  fimbriatui  Mask. —  9   scale  circular,  fiat,  very  thin,  first  skin 
uncovered.     9  yellow,  three  pairs  of  lobes,  scale-like  plates;  four  groups  of 
ventral  glands,  cephalolaterals  and  caudolaterals  each  of  about  10  to  14.     Ou 
Eugenia  smith ii.     (N.  Z.  Trans.,  xxv,  208.)     Described  as  a  doubtful  IHaspis, 
on  account  of  the  elongated  form  of  the  9  • 
A.  (Chry8omphalus)  fodiens  Mask. —  9    scale  circular,   slightly  convex,  grayish  or 
reddish-brown;  exuvite  central,  bright  orange,  forming  a  slight  boss,  often 
covered  with  a  thin  grayish  coating.     9  orange,  6  lobes,  scale-like  serrated 
plates ;  4  groups  of  ventral  glands,  not  over  5  orifices  in  a  group.    Very  near 
to  cladii,  but  smaller.    On  Acacia.    (N.  Z.  Trans.,  xxiv.) 


Fig.  15. — Aspidiotus  roui  (original). 
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A.  (Phaulaspis)  hakeaMask. —  9  scale  circular,  slightly  convex,  grayish- white ;  exuviae 
dark  orange,  central.  $  orange-yellow,  no  lobes  in  adult,  but  four  lobes  in 
second  stage;  no  groups  of  ventral  glands.  $  dark  red.  Related  to  A.  acacia. 
On  Hakea.    (N.  Z.  Trans.,  xxviii,  384.) 

A  (Chrysomphalus)  roam  Mask— Fig  15.— 9  rfcale  normally  circular,  very  slightly  con- 
vex, deep  dull  brown,  almost  black;  exuvite  central,  small,  forming  a  little  boss 
which  is  sometimes  yellowish.  9  with  6  lobes ;  4  groups  of  ventral  glands,  not 
over  8  orifices  in  a  group.  On  oleander,  Eucalyptus,  Ricinocarpus,  etc.  Also  in 
Ceylon,  on  Capparis.     (N.  Z.  Trans.,  xxiv,  11.) 

A.  (Aspidiotus  $.  str.)  subrubescens  Mask. —  9  scale  reddish-brown,  subcircular,  flat; 
exuviae  central,  forming  a  small  slightly  elevated  boss.  $  scale  white.  9 
with  6  lobes,  and  serrated  plates ;  four  groups  of  ventral  glands.  On  Eucalyp- 
tus (N.  Z.  Trans.,  xxiv,  9) ;  on  Pittosporum  from  Australia  (Div.  Ent.,  No.  7399). 

A.  ( Chentraspis)  unilobiB  Mask. —  9  scale  whitish,  but  usually  blackened  by  fuugus 
growth,  circular,  slightly  convex;  exuviae  central,  orange.  9  dark  orange, 
with  a  single,  median,  lobe,  after  the  manner  of  Chionaspis  quercHs;  no  groups 
of  ventral  glands.     On  Acacia.     (N.  Z.  Trans.,  xxvii,  40.) 

A.  (subg.f)  vire3cens  Mask. —  9  scale  subcircular,  fiat,  grayish- white ;  exuviaB  subcen- 
tral,  first  skin  distinctly  green,  second  greenish  in  middle  and  yellowish  on 
border.  9  yellow  with  a  greenish  tinge;  six  lobes,  not  close  together;  ser- 
rated scale-like  plates;  4  groups  of  ventral  glands,  cephalolaterals  of  17  to  21, 
candolaterals  8  to  13.    On  Eugenia  smithii.    (Tr,  N.  Z,  Inst.,  xxviii,  384.) 

Oriental. 

A  (Mycetaspi*  f)  artocarpi  Green. —  9  scale  less  than  1  mm.  diam.,  blackish,  very  con- 
vex; first  skin  exposed,  central,  dark  brown  with  a  pale  reddish  margin. 
Scale  leaving  a  white  scar  surrounded  by  a  black  ring,  after  the  manner  of 
personatus.  9  deeply  constricted  between  cephalothorax  and  abdomen,  four 
pairs  of  tooth  like  lobes,  no  plates,  no  grouped  ventral  glands.  On  leaves  of 
Artocarput  integrifolius.    Bombay.     (Ent.  Mo.  Mag.,  1896,  p.  200.) 

A.  (Aspidiotus,  s.  str.)  excisus  Green. —  9  scale  convex,  of  irregular  outline,  thin,  semi- 
transparent,  whitish  or  very  pale  ochroous ;  exu  vise  yellow,  approximately  cen- 
tral. 9  'with  the  median  lobes  sunk  in  a  deep,  squarely  cut  recess,  an  exag- 
geration of  the  condition  in  A.  destructor  ;  four  groups  of  ventral  glands,  cepha- 
lolaterals 8  to  15,  caudolaterals  7  to  9.     On  leaves  of  Cyanotis  pilosa.    Ceylon. 

A.  (Diaspidiotus)  greenii  Ckll. — See  fig.  7.  This  is  fouuded  on  the  supposed  cyano- 
phylli  found  by  Greeu  on  Cycas  at  Kandy,  Ceylon,  specimens  having  been  kindly 
sent  by  Mr.  Green.* 

A  (».  subg.)  inusitatufl  Green. —  9  scale  very  large,  fiattish,  becoming  elongated,  even 
to  7$  mm.  long,  brownish  white  or  brownish  fulvous;  exuvire  yellow,  more  or 
less  concealed.  9  with  no  lobes,  and  no  grojiped  ventral  glands.  On  bamboo. 
Ceylon.     (Coccidae  of  Ceylon,  p.  49.)     I  have  not  examined  specimens  of  this 

*  Since  writing  the  above  I  have  examined  specimens  of  an  Aspidiotm  oncocoauut 
palms  from  Mazatlan,  Mexico,  forwarded  by  Mr.  Alex.  Craw.  These  are  evidently 
Green' 8  supposed  typical  cyanophylli,  but  they  are  allied  to  Diaspidiotus ,  having  the 
incisions  between  the  lobes  very  well  marked.  The  glands  in  the  groups  are  few, 
cephalolaterals  4  or  5,  caudolaterals  3.  After  studying  these  insects,  I  begin  to  feel 
less  sure  regarding  cyanophylli  than  1  had  been.  They  certainly  may  be  the  insect 
described  by  Signoret,  notwithstanding  certain  discrepancies.  They  also  agree  excel- 
lently with  Comstock's  cyanophylli,  except  that  Comstock  not  only  fails  to  figure  the 
incisions,  but  in  his  table  places  the  species  in  the  section  without  them.  If  the 
examination  of  Signoret's  types  eventually  proves  that  the  present  insect  really  is 
cyanophylli,  then  the  name  greenii  will  have  to  be  confined  to  the  variety  from  Cycas, 
on  which  it  is  primarily  based.  But  in  the  meanwhile,  I  should  prefer  to  include 
the  Mazatlan  insect  under  greenii.    The  species  is  probably  of  neotropical  origin. 
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curious species;  perhaps  Mr.  Green  will  propose  a  subgoneric  (or generic)  name 
for  it. 

A.  (it.  snbg.)  moorai  Green  —  9  scale  2\  mm.  diam.,  rugose  ami  colored  like  the  bark 
on  which  it  resta;  exuvian  reddish-brown.  9  reddish-brown,  skin  entirely 
chitinouB,  body  divided  by  deep  constrictions  into  three  sabeqnal  parts,  three 
pairs  of  lobes,  plates  apparently  absent,  no  grouped  ventral  glands;  long  cbi- 
tinous  processes  arising  from  the  first  interlobular  interval,  bnt  none  in  the 
second  or  beyond.  On  bark  of  Grislea  tomentosa.  Madras.  (Ent.  Mo.  Mag., 
1896,  p.  199.) 

A.  ( Cr yptoph yllaspis)  oscoltus  Green. —  9  pale  yellow;  no  groups  of  ventral  glands. 
In  minute  galls  on  leaves  on  Grewia  oritntalis.  Ceylon.  The  reader  should 
refer  to  Green's  "Coecidie  of  Ceylon,"  p.  41,  and  PI.  XI,  for  an  account  of  this 
very  remarkable  insect. 

A.  (subff.T)  orientalii  Nowst. —  9  scale  abont  1±  mm.  dinm.,  brownish-yellow  or  straw 
color;  exnvia?  covered  by  a  nipple-like  prominence  which  is  darker  than  the 
rest.  9  with  thrco  pairs  of  lobes,  plates  simple  and  hair-like,  four  groups  of 
ventral  glands  of  about  5  each.     Madras.     (Ind.  Mus.  notes,  iii,  6.) 

A.  {Diaspidiotus)  o:b3clria  Green.— "Allied  to  weni,"  but  scale  opaque,  brownish,  and 
marginal  fringo  of  9  different.  On  steins  of  Oibeclcia,  Ceylon.  The  excel- 
lent figures  in  Green's  work  show  that  this  species  really  belongs  with  Diaspi- 
diotus,  and  therefore  is  only  superficially  like  nerii.  The  median  lobes  are 
fairly  wide  apart,  and  the  second  lobes  well  trilobed;  there  are  four  groups  of 
ventral  glands,  and  a  single  orifice  representing  the  fifth  group. 

A.  (Aspidiotus  *.  8tr.)  putearius  Green. —  9  scale  round,  flat,  or  slightly  concave  "form- 
ing an  operculum  to  the  pit-like  depression  in  which  the  insect  rests;"  color 
very  pale  brownish  ochreous,  semiopaque;  exuviae  central,  pale  yellow.  9 
without  grouped  vcutral  glands.  On  Strobilanthe*.  Ceylon.  This  iusect  is  of 
interest  as  showing  the  first  stago  toward  gall  formation,  the  advanced  or 
completed  sta#e  of  the  same  process  being  exhibited  in  the  extraordinary  A. 
occultus.  The  Australian  A.  fodiens,  belonging  to  a  different  group,  forms  pits 
iu  the  leaves  of  Acacia,  but  no  gall- inhabiting  Aspidiotus  is  yet  known  from 
Australia. 

A.  ( Fteudaonidia)  theae  Mask. —  9  scales  clustered  thickly  on  twigs,  as  nearly  circular 
as  their  numbers  and  position  will  permit,  slightly  convex,  light  brown,  with 
a  very  thiu  coat  of  white  secretion;  exiivia?  yellow,  very  small,  near  the  mar- 
gin. 9  brown ;  four  lobes,  the  second  pair  smaller;  4  large  groups  of  ventral 
glands.  On  tea  plant.  India.  The  insect  has  a  patch  of  •' lattice  work"  on 
dorsal  surface  of  9 »  after  the  manner  of  hchnaspis.  This  is  no.t  A.  thew  Green, 
"Insect  posts"  (1890),  p.  13,  which  consists  of  female  Howardia  biclavis,  with 
the  $  of  some  other  species,  apparently  a  Chionaspis. 

A.  {Aspidiotus  *.  8tr.)  transparens  Green.— There  are  four  groups  of  ventral  glands, 
cephalolatcrals  6  to  11,  caudolaterals  4  to  6.  Ceylon,  on  tea,  etc.,  now  referred 
by  Greeu  to  latonia',  but  very  likely  distinct. 

A.  (Psendaonidia)  trilobltiformia  Green. —  9  scale  broad  and  flat,  opaque,  reddish- 
brown.  9  with  the  segments  strongly  marked,  a  deep  transverse  groove 
behind  the  cephalic  portion;  hind  portion  with  a  well-marked  reticulaUd 
patch.  On  leaves  of  Dalbn-gia.  Ceylon.  Mr.  Greeu  says  of  this :  "  Very  closely 
allied  to  (possibly  only  a  variety  of)  A.  their  Maskell."  I  do  not  think  the 
affinity  is  so  very  close,  thongii  they  have  some  strikiug  features  iu  common. 
I  think  duplex  is  closer  to  thew. 

Ethiopian. 

A.  (subfj.  f)  maodauiNewst.—  9  scale  pure  white,  rather  thick ;  exuviae  black,  forming 
a  large,  conspicuous,  central  spot.  9  with  two  pairs  of  lobes,  median  minute, 
rounded,  second  pair  greatly  elongated,  plates  well  developed,  no  groups  of 
vunual  glands.     Lagos.     (Ent.  Mo.  Mag.,  1896,  p.  133.) 
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Patria  Incerta. 

A.  (A$pidlotu8  s.  $tr.)  aloes  Boisd. —  9  scale  white ;  exuviie  central  and  yellow.  Median 
lobes  large;  grouped  glands  present.  Allied  to  nerii.  On  Aloe  umbellata, 
Europe.     (Signoret,  Essai,  1869,  p.  114). 

A.  (Aonidiella)  airantii  Mask. —  9  scale  light  gray,  bat  appearing  orange  or  reddish 
from  the  insect  showing  through;  exuviae  marked  by  a  nipple-like  prominence. 
9  reniform,  three  pairs  of  lobes,  no  groups  of  ventral  glands.  On  Citrus  trees 
in  California,  Australia,  aud  the  western  Mediterranean  region.  On  lignum- 
vitte  principally,  never  on  Citrus,  in  Jamaica.  A  variety  on  Podocarpus  in 
Japan,  collected  by  Mr.  Takahashi  at  Tokio.  New  Zealand,  Fiji  Is.,  Sandwich 
Is.,  Samoa,  Tonga,  Now  Caledonia;  on  cocoanut  in  Central  America;  on  Taxus 
in  Italy;  on  Citrus  japonica  at  the  University  of  Arizona,  seut  by  Prof.  Tourney, 
var.  c'triutn  Coqnill.—A  yellow  variety.  California;  Japan.  According  to  How- 
ard, this  occurs  on  the  leaves  and  fruit,  never  on  the  bark.  See  Insect  Life, 
Feb.,  1894,  p.  228.  Howard  records  three  parasites  from  v.  citrinus,  all  different 
from  the  three  bred  from  typical  aurantii. 

A.  (Aspidiotus  s.  str.)  buddleis  Sign. —  9  scale  circular,  white;  exuvhe  yellow.  Ventral 
grouped  glands  present.  On  Buddleia  salicina,  hothouses  of  the  Luxembourg. 
Maskell  reports  it  on  Acacia  in  New  Zealand. 

A  (Aspidiotus  s.  str.t)  chamaeropsifl  Sign. —  9  scale  elongated,  transparent;  exuviao 
yellow  and  to  one  side.  Lobes  terminated  by  long  hairs;  grouped  glands 
present.     On  Chamcerops  australis.     (Essai,  U69,  p.  118.) 

A  (Aspidiotus  8,  str.)  cyanophylli  Sign. —  9  scale  circular,  brownish  yellow;  exuviae 
central,  bright  yellow  but  covered  by  white  secretion.  Median  lobes  large; 
plates  long  and  branched,  4  small  groups  of  veutral  glands,  3  to  5  in  a  group. 
On  Cyanophyllum,  Paris  (Signoret);  on  Ficus,  U.  S.  ( Corns tock,  Cornell  Rep. 
1883,  p.  59).  On  palm  and  Cycas  iu  Ceylon,  according  to  Green,  but  his  insect 
is  a  different  species,  A.  greenii,  n.  sp.,  at  least  so  for  as  the  form  sent  to  me  is 
concerned. 

A  ( A spidiot us  8.  str.)  eyeadicola  Boisd.  —  9  scale  circular,  white;  exuviae  central,  yel- 
low; median  lobes  large;  grouped  glands  present.  <?  with  the  thoracic  band 
large.     On  Cycas  revoluta,  Europe.     (Signoret,  Essai,  1869,  p.  119). 

A  (Chrysomphalus)  degeneratos  Leon. —  9  scale  greenish,  convex,  about  1±  mm.  long. 
9  pale  yellow,  three  pairs  of  lobes;  serrated  plates ;  chitiuous  processes  at 
base  of  lobes  hardly  longer  than  the  lobes ;  four  groups  of  ventral  glands,  not 
over  4  in  a  group.  On  leaves  of  Camellia  japonica.  Italy.  (Riv.  Pat.  Veget., 
IV,  345.) 

A.  (Aspidiotus  s.-str.)  dertrnotor  Sigu. —  9  scale  circular,  flat,  yellowish  or  whitish; 
exuviie  large,  central.  9  with  three  pairs  of  lobes,  or  eveu  a  fourth  clearly  dis- 
tinguishable, and  scale-like  divided  plates;  the  level  of  the  tips  of  the  median 
lobes  below  or  at  any  rate  not  above  that  of  the  tips  of  second  lobes.  A .  fallax 
Ckll.  and  cocotis  Newst.  are  the  same.  On  palms  and  various  other  plants. 
West  Indies,  Demerara,  Bourbon,  Marquesas  Islands,  Laccadive  Islands. 
Distinguished  at  once  from  nerii,  to  which  it  is  closely  allied,  by  the  larger 
exuvite  and  the  short  median  lobes  not  extending  beyond  the  tips  of  the 
second  lobes.  The  var.  fallax,  on  mango  in  Antigua,  shows  the  four  pairs  of 
lobes.    (See  Ent.  Mo.  Mag.,  March,  1894,  p.  57.) 

A.  (Aspidiotus  s.  str.)  epidondri  Bouohe\ — Resembles  nerii,  but  differs  in  the  $ .  On 
Epidendrum,  Europe.  (Signoret,  Essai,  1869,  p.  121.)  Maskell  reports  it  on 
Acacia  in  New  Zealand. 

A.  (Aspidiotus  s.  str.t)  kennedy©  Boisd.— Resembles  nerii.  On  Kennedy  a.  (Nomen 
seminndum.) 

A.  (Aspidiotus  8.  4tr.)  lataoia  Sign. —  9  scale  a  little  elongated,  clear  yellow,  trans- 
lucid  at  center;  exuviie  large.  Median  lobes  large;  four  groups  of  ventral 
glands.  On  Latania.  A  hothouse  species  in  Europe.  Green  reports  it  from 
Ceylon,  bat  it  is  not  certain  that  his  insect  is  the  true  latania. 
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A.  {Chryompkalu*)  mftwm  Bert. — 9  scale  brown,  convex,  very  little  orer  1  mm.  diam. 
$  yellow,  three  pain  of  lobes,  serrated  plates;  a  couple  of  long  plates  laterad 
of  third  lobe,  after  the  manner  of  didgosprrmi  ;  four  small  gronps  of  ventral 
glands,  not  orer  4  to  a  group  1  On  leaves  of  Pandanm;  in  hort.  Italy.  (Riv. 
Pat.  Veget.,  IV,  346.)  This  seems  to  me  to  be  identical  with  A.  dictyotpermi 
var.  jamaxctMx* ;  if  not,  it  is  at  least  extremely  close  to  it. 

A.  {Aspidiotu*  $.»tr.)  myrrins)  Sign. — Allied  to  merit.  On  Myrtina  rettua  in  the  hot- 
houses of  the  Luxembourg. 

A.  (Aspidioiu*  8.  fir.)  nerii  Douche*. —  9  scale  flat,  whitish;  exuviae  exposed,  central 
or  nearly  so,  dull  orange  yellow.  9  with  three  pairs  of  lobes,  scale-like  plates; 
four  groups  of  ventral  glands,  caudolaterals  about  7,  cephalolaterals  about  9. 
On  oleander,  Melia,  Yucca,  and  a  variety  of  other  garden  plants,  very  widely 
distributed,  but  not  universal;  very  rare  in  the  West  Indies,  only  once  found, 
viz:  On  olive  in  the  Botanic  Gardens,  Grenada.  Elsewhere  in  the  neotropical 
region,  Lataste  found  it  at  Santiago,  Chili,  while  it  occurs  in  several  localities 
in  Mexico.  It  is  common  enough  iu  the  United  States.  Berlese  appears  to 
have  demonstrated  what  was  before  suspected,  that  nerii  is  but  a  variety  of 
A.  hedera*. 
var.  limomi  Sign. —  9  with  the  end  of  the  abdomen  more  elongated,  and  the  plates 
larger,  than  in  the  type.  Found  on  lemons  in  Europe.  Also  in  the  Sandwich 
Islands.    (Essai,  1869,  p.  125.) 

A.  (A$]ridiotu8  s.  $tr.)  palmamm  Bouche*. —  9  scale  white,  circular;  exuvire  reddish- 
yellow.    Grouped  glands  present.    Ou  palms.    Europe.    (Nomeu  seuiiuudum.) 

A.  {subg.1)  pandani  Sign. —  9 scale  blackish-brown,  center  whitish.  Grouped  glands 
present.     On  Pandanus  utilis.     (Essai,  1869,  p.  131.) 

A.  (Diaspidiotut)  pemiciofui  Comst. — United  States  (Ala.,  Ariz.,  Cal.,  Del.,  Fla.,  Ga., 
Idaho,  Ind.,  La.,  Mass.,  Md.,  X.  J.,  N.  Y.,  N.  M.,  Ohio,  Oreg.,  Pa.,  Va.,  Wash- 
ington, W.  Va.),  British  Columbia,  Australia,  Sandwich  Islands.  (For  full 
particulars  see  Bull.  3,  n.  s.,  Div.  Ent.  The  San  Jose  scale;  by  L.  O.  Howard 
and  C.  L.  Marlatt.) 
A  species  perhaps  allied  to  pernicioaus,  but  possibly  new,  was  found  by  Prof.  C.  H. 
T.  Townsend  on  Fraxinus  at  Brownsville,  Texas.  The  scales  were  attacked  by 
some  parasite,  and  it  proved  impossible  to  satisfactorily  descril>e  or  figure  the 
species.  The  scale  is  more  convex  than  perniciosus,  the  exuvias  are  dark;  the 
median  lobes  are  quite  elongated. 

A.  (Aspidiotua  8.8tr.t)  phormii  de  Breme. —  9 scale  white,  circular;  exnviie  central. 
On  Phormium  tenax  in  Switzerland.     (Signoret,  Essai,  1869,  p.  130.) 

A.  (Hemiberlesia)  rapax  Comet.— 9  scale  convex,  gray,  appearing  yellowish  from  the 
contained  insect;  exuviap  toward  one  side,  marked  by  a  dark  brown  or  black 
spot.  9  with  one  pair  of  large  lobes;  branched  plates;  no  groups  of  ventral 
glands.     On  various  trees,  etc. ;  nearly  cosmopolitan. 

A.  (Chryaomphalua)  spherioides  Ckll. —  9  scale  circular,  rather  over  1  mm.  diam.; 
moderately  convex;  dark  reddish-brown,  with  the  part  covering  the  exuvite 
indicated  by  a  pale  raised  ring;  when  rubbed  the  exuviae  appear  shining 
black.  9  with  three  pairs  of  lobes;  live  groups  of  ventral  glands,  caudolat- 
erals, 3;  cephalolaterals,  4;  median,  3.  Said  to  be  on  New  Zealand  flax. 
Louisiana. 

A.  (Asp idiot u$  8. sir.)  spinosas  Corast.—  9 scale  circular,  very  light  brown  or  dirty 
white;  exuvite  central  and  covered.  4  groups  of  ventral  glands,  of  not  over  6 
each;  median  lobes  prominent;  plates  more  or  less  notched ;  spines  large.  On 
camellia.     Washington,  D.  C. 

A.  (Aapidioiua  s.str.)  vrietci»  Sign.— Allied  to  nerii;  scale  more  elongated,  yellowish 
gray.    On  Vrieacia  splendena. 

A.  (f)  osmanihi  Vallot,  1829,  a  white  scale  with  central  exuviae,  found  on  Olea  fra- 
grant, ib  at  best  a  nomen  aeminudum. 
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POSTSCRIPT. 

Since  this  Bulletin  went  to  press  I  have  received  an  interesting  note 
from  Dr.  G.  Leonard i,  to  whom  I  had  communicated  some  of  my  views 
by  letter.  One  of  the  subgenera  which  I  had  proposed,  having  for  its 
type  A.  secretus,  proved  to  be  identical  with  a  new  genus  (Odonaspis) 
of  Dr.  Leonardi's.  I  therefore  adopt  his  name  and  suppress  my  own; 
though  it  is  to  be  remarked  that  if  Odonaspis  is  from  oSovs-aanls  it  is 
equivalent  to  Odontaspis,  preoccupied  by  Agassiz.  Dr.  Leonardi  goes 
on  to  say  that  he  would  refer  Melanaspis  to  Chrysomphalus,  Xerophilas- 
pis  to  Targionia,  and  Cryptophyllaspis  and  Selenaspidus  to  AspidioUiSj 
s.  str.,  in  which  they  will  represent  sections.  The  chauge  of  Aspidites 
to  Hemiberl€8ia  is  asseuted  to,  and  the  generic  value  of  Chrysomphalus 
and  Aonidiella  is  maintained.  At  the  same  time  Dr.  Leonardi  has 
published  (Kiv.  Pat.  Veget.,  1897)  a  preliminary  classification  of  Aspi- 
diotus,  dividing  it  into  the  following  groups,  which  are  all  regarded  as 
genera:  Aspidiotus,  Aspidites,  Chrysomphalus,  Aonidiella,  Targionia, 
Odonaspis,  Chentraspis,  Phaulaspis — the  last  three  new — and  with 
Aonidia  added.  I  can  not  at  all  agree  with  this  classification,  which 
throws  into  the  same  genus  (Aonidiella)  such  diverse  species  as  A. 
aurantii,  perniciosus,  and  mimosw,  while  it  places  perniciosus  and  ancylus 
in  separate  genera !  However,  it  is  intended  only  as  a  preliminary  state- 
ment, and  no  doubt  the  author  will  greatly  improve  it  in  his  detailed 
publication  and  explain  away  some  of  the  apparent  difficulties. 
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LETTER  OF  TRANSMITTAL. 


United  States  Department  of  Agriculture, 

Division  of  Entomology, 
Washington ^  D.  C,  June  2,  1897. 
Sir  :  I  have  the  houor  to  suDmit  for  publication  the  seventh  of  the 
technical  aeries  of  bulletins  of  this  Division.  It  has  been  prepared  by 
Mr.  D.  W.  Coquillett,  of  the  office  force,  and  consists  of  a  revision  of 
the  species  of  the  parasitic  flies  belouging  to  the  family  Tachinida^ 
which  occur  in  the  United  States  and  Canada.  The  desirability  of 
such  a  revision  of  these  economically  important  flies  has  been  apparent 
to  all  workers  in  economic  as  well  as  systematic  entomology  for  many 
years.  They  are  among  the  most  important  enemies  of  many  of  our 
most  injurious  insects,  and  their  characters  are  so  obscure  that  workers 
have  had  the  greatest  difficulty  in  separating  one  species  from  another, 
and  -the  result  is  that  the  literature  of  economic  entomology  in  par- 
ticular contains  many  wrong  determinations  and  absolute  misstate- 
ments based  upon  such  erroneous  names.  During  the  last  eighteen 
years  many  species  of  Tachinidae  have  been  reared  at  this  office  from 
injurious  insects  which  were  being  studied.  It  has  been  heretofore 
impossible  to  record  the  results  of  these  rearings,  on  account  of  the 
confusion  which  existed  in  this  family,  and  in  its  original  conception 
this  study  of  the  group  was  undertaken  in  order  to  enable  us  to  record 
the  results  of  this  biologic  work.  The  records  are  now  given  in  the 
shape  of  two  tables — one  of  parasites  and  hosts  and  the  other  of  hosts 
and  parasites — and  a  glance  at  these  tables  will  be  instantly  convin- 
cing as  to  the  important  and  beneficial  role  which  these  insects  play. 
With  the  clear  and  systematic  diagnoses  of  the  genera  and  species 
whkh  Mr.  Coquillett  has  prepared,  any  economic  entomologist  should 
be  able  to  determine  just  what  species  of  Tachiua  flies  are  assisting 
him  in  his  work  against  injurious  insects. 

Respectfully,  L.  O.  Howard, 

Entomologist. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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REVISION  OF  THE  TAC'HINIM  OF  AMERICA 
NORTH  OF  MEXICO. 


NATURE   AND   SCOPE   OF   THE  WORK. 

The  present  paper  is  the  result  of  several  years'  study,  and  is  based 
upon  the  large  series  of  specimens  contained  in  the  National  Museum 
collection,  mainly  received  from  this  office,  supplemented  by  those  in 
m.y  own  and  those  received  for  study  and  identification  from  various 
correspondents,  among  whom  may  be  mentioned:  Mr.  C.  W.  Johnson, 
Dr.  Garry  deN.  Hough,  Mrs.  A.  T.  Slosson,  Dr.  W.  A.  Nason,  Mr. 
Charles  Robertson,  Mr.  Theodore  Pergande,  Mr.  F.  H.  Chittenden, 
Prof.  H.  E.  Weed,  Mr.  R.  W.  Doane,  and  L'Abbe  Begin.  The  series 
in  the  National  Museum  collection  is  especially  valuable,  containing  as 
it  does  a  large  number  of  bred  specimens,  which,  more  than  anything 
else,  enables  us  to  correctly  judge  of  the  extent  to  which  the  various 
specimens  of  the  same  species  will  vary  among  themselves.  This  col- 
lection also  contains  a  duplicate  set  of  a  series  of  specimens  sent  to 
Brauer  and  Bergenstamm,  of  Vienna,  Austria,  in  exchange  for  a 
named  series  of  European  forms,  and  the  latter  have  been  very  val- 
uable for  comparison  with  our  own  genera  and  species.  These  authors 
returned  names,  principally  generic,  of  the  series  sent  to  them,  and 
in  the  following  pages  I  have  indicated  these  identifications  as  "in 
Hit  J9  Mr.  C.  II.  T.  Townsend  kindly  sent  to  the  Museum  cotypes 
of  many  of  his  new  species,  and  Mr.  Charles  Robertson  generously 
donated  specimens  from  the  same  series  as  those  from  which  Mr. 
Townsend  described  several  of  his  new  forms.  • 

The  region  covered  by  this  paper  includes  all  of  this  country  north 
of  Mexico,  but  does  not  take  in  any  of  the  West  Indies.  When  the 
faunas  of  these  two  regions  have  been  carefully  compared  with  our 
own,  many  additional  species  will  no  doubt  be  found  to  inhabit  two  or 
even  all  of  these  regions. 

HABITS   OP   THE   FAMILY. 

Among  the  fifty  odd  families  into  which  the  Diptera  of  this  country 
have  beeu  divided,  the  Tachiuida*  is  by  far  the  most  beneficial,  judged 
from  the  standpoint  of  an  agriculturist.  The  only  other  family  that  at 
all  competes  with  it  for  this  honor  is  the  Syrphida*;  but  in  this  family 
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only  a  comparatively  small  number  of  genera  are  directly  beneficial  by 
preying  upon  plant-lice,  and  even  in  this  respect  their  services  could 
in  most  instances  be  dispensed  with,  since,  as  a  general  rule,  the  plant- 
lice  are  held  in  check  by  the  larvae  of  ladybirds  assisted  by  several 
kinds  of  internal  parasites  belonging  (o  the  hymenopterous  families 
Braconidae,  Cynipidae,  and  Chalcididae. 

So  far  as  at  present  known  the  Tachinidae  prey  upon  living  insects 
only,  and  by  far  the  greater  number  of  these  are  the  leaf-eating  cater- 
pillars of  butterflies  and  moths,  a  group  that  contains  a  large  number 
of  our  most  injurious  insects;  and  the  numbers  of  these  destroyed  in  a 
single  season  by  these  parasites  is  almost  beyond  computation.  Unlike 
the  parasitic  Hymenoptera,  each  species  of  which  as  a  rule  confines  its 
attacks  to  a  single  group  which  in  some  cases  is  restricted  to  one  genus, 
it  not  infrequently  happens  that  the  same  species  of  Tachina  fly  attacks 
several  different  families  of  insects,  while  quite  a  number  are  known  to 
attack  two  and  even  three  different  orders  of  insects— Lepidoptera, 
Ilymenoptera,  and  Coleoptera.  This  has  been  observed  not  only  in  our 
own  country  but  also  in  Europe. 

At  present,  only  five  different  orders  of  insects — the  three  above 
mentioned  and  the  Orthoptera  and  Hemiptera — are  known  to  be  attacked 
by  the  Tachinidae  in  this  country,  but  in  Europe  several  cases  are 
reported  of  their  also  attacking  Diptera  of  the  family  Tipulidae.  The 
Lepidoptera,  Ilymenoptera,  and  Diptera  are  preyed  upon  in  their  pre- 
paratory stages  only,  whereas  it  is  usually  only  the  adults  of  the 
Orthoptera,  Hemiptera,  and  Coleoptera  that  are  attacked. 

The  tachiuid  eggs  are  attached  by  a  viscid  substance  to  the  surface 
of  the  host,  and  the  full-grown  larvae  usually  enter  the  earth  to  pass 
through  their  transformations.  The  larvae  are  of  the  usual  maggot  form, 
large  and  truncated  at  one  end  and  tapering  to  a  point  in  the  opposite 
direction.  Pupation  takes  place  in  the  hardened  skin  of  the  larva,  which 
assumes  a  nearly  cylindrical  form  with  rounded  ends,  and  is  known  as 
a  puparium.  In  issuing,  the  adult  fly  breaks  away  the  entire  end  of 
the  puparium.  It  was  formerly  supposed  that  any  caterpillar  upon 
which  one  of  these  flies  had  fastened  an  egg  was  doomed  to  certain 
destruction,  but  actual  observation  has  shown  that  this  is  not  always 
the  case,  since  in  many  instances  the  caterpillar,  by  molting  or  casting 
off"  its  skin,  rids  itself  of  the  egg  before  the  latter  has  hatched  out  and 
the  young  larva  made  its  way  into  the  body  of  the  caterpillar.  In  this 
respect  the  parasitism  of  these  insects  is  not  so  certain  as  is  the  case 
with  those  hymenopterous  parasites  which  puncture  the  body  of  their 
victim  and  deposit  the  egg  within. 

In  regard  to  the  possession  and  exercising  of  that  faculty  commonly 
termed  instinct,  the  Tachina  flies  appear  to  be  far  behind  the  parasitic 
Hymenoptera.  The  latter  seem  to  be  able  to  ascertain  by  a  touch  of 
their  antenna*  whether  or  not  an  insect  has  already  been  parasitized, 
and  only  rarely  insert  an  egg  in  the  body  of  an  insect  that  already 


contains  an  egg  or  larva  of  a  parasite  nor  has  one  of  them  been 
known  to  consign  a  greater  number  of  eggs  to  an  insect  than  the 
number  of  larvae  which  that  insect  can  maintain.  On  the  contrary,  a 
Tachina  fly  has  repeatedly  been  known  to  attach  to  a  caterpillar  three 
or  four  times  as  many  eggs  as  the  number  of  larvae  the  caterpillar  can 
maintain.  Owing  to  this  fact,  a  great  many  tachinid  larvae  must  neces- 
sarily perish  for  want  of  food,  while  several  which  have  barely  had  a 
sufficient  quantity  to  keep  them  alive  will  be  considerably  dwarfed  in 
size,  as  compared  to  their  more  fortunate  brothers,  and  thus  it  will 
sometimes  happen  that  some  of  the  adult  flies  will  be  only  one-half, 
and  in  rare  instances  even  only  one-third,  as  long  as  others  which  were 
the  progeny  of  the  same  parent.  Certain  systematic  writers,  who  have 
had  no  experience  in  rearing  these  flies,  lay  great  stress  on  a  difference 
in  size  as  indicative  of  a  distinct  species;  but  our  breeding  records 
have  abundantly  demonstrated  the  fact  that  one  specimen  may  be 
fully  three  times  as  long  as  an  other  and  yet  both  belong  to  one  and 
the  same  species. 

TACHINID  FLIES  AND   THEIR  HOSTS. 

The  following  is  a  list  of  the  Tachiua  flies  that  have  been  bred  by 
this  Division,  together  with  the  hosts  from  which  they  were  bred.  By 
iar  the  greater  number  of  these  were  reared  in  the  department  insec- 
tary,  in  charge  of  Mr.  Theo.  Pergande.  A  few  additional  species,  speci- 
mens of  which  have  been  studied  by  the  writer,  are  included  in  this 
list.  Of  the  published  records,  only  those  are  included  where  the  flies 
have  been  bred  from  other  hosts  than  those  from  which  this  Division 
aud  its  correspondents  have  reared  them ;  such  species  are  indicated 
by  asterisks  (*)  in  addition  to  the  names  of  the  persons  who  reared  them 
and  to  the  published  references.  A  few  of  the  breeding  records,  which 
are  evidently  erroneous,  are  preceded  by  a  mark  of  interrogation  (?). 

The  list  is  in  two  parts,  arranged  alphabetically: 

I. — Parasites  and  their  hosts. 
Parasites.  ^  Host  insects. 

Acemyia  dentata  Coq Chortophaga  viridifasciata  DeG.  Bred  by  T.  Per- 
gande June  26, 1877,  from  an  adult  collected  Juno 
11  at  St.  Louis,  Mo. 

Admontia  demylus  Walk Lophyrus    abbotii   Leach.     Issued   June  24,  1882, 

from  a  larva  collected  by  E.  A.  Schwarz,  in  Mary- 
land. 
Lophyrus  lecontei  Fitch.    Issued  May  6,  1886,  from 
a  larva  coUected   by  T.  Pergande  in  Virginia, 
October  19,  1885. 

Admontia  retinisp  Coq Retinia  sp.    Bred  April  17,  1888,  by  A.  Koebele, 

Alameda,  Cal.,  from  a  caterpillar  found  in  a  bud 
on  Finns  insignis. 

Amobia  distincta  Toum Acronycta  dactylina  drote.    Issued  March  24,  1884, 

from   a  caterpillar  collected  by  A.   Koebele   at 
Holderness,  N.  H.,  September  26,  1883. 
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Apbria  ocypterata  Town Carneades  niessoria   Harr.     Bred  by  C.  V.  Piper, 

Pullman,  Wash. 

Archytas  anal  is  Fabr *Clisiocampa  californioa  Stretch.     (Gillette,  Trans. 

Amer.  Ent.  Soc,  Vol.  XXII,  p.  70.) 

Archytas  aterrima  I)eav Acrouycta  occidental  is  G.  &  R.     Issued  August  13, 

1883,  from  a  chrysalis  collected  July  10  by  A. 
Koebele  in  Virginia. 
Acronycta  ovata  Grote.    Issued  May  13,  1886,  from 
a  caterpillar  received  from  J.  G.  Barlow,  Cadet,  Mo. 
Cerura  sp.     Bred  by  O.  Lugger  April  11,  1874,  from 
a    caterpillar    received  from  G.  W.   Letterman, 
October  12,  1873. 
Lagoa  crispata  Puck.    Issued  June  5,  1885,  from  a 
cocoon  received  October  22, 1884,  from  J.  M.  Shaf- 
fer, Keokuk,  Iowa.    Another  issued  February  15, 
1890,  from  a  cocoon  collected  in  Washington,  D.  C, 
in  September,  1889. 

Belvosia  bifasciata  Fabr Citheronia  re  gal  is  Fdbr.     Issued  July  17,  1873,  and 

June  24,  1881. 
Dryocampa  rubicunda  Fabr.     Bred  August  15, 1872, 
by  O.  Lugger,  at  St.  Louis,  Mo.,  from  a  caterpillar 
collected"  July  3. 
Hemileuca  sp.     Bred  in  1889  by  A.  Koebele,  from  a 
caterpillar  found  at  Lancaster,  Oal. 

Belvosia  uni fascia ta  Desv Leucania  unipuncta  Harr.     Bred  iu  1896  by  M.  V. 

Slingerland,  at  Ithaca,  N.  Y. 

Biomyia  georgia*  Br.  cf-  Berg Calosoma  calidum  Fabr.     Bred  by  A.   F.  Burgess 

June  28,  1896,  from  a  beetle  found  June  6  at  Am- 
herst, Mass. 
Calosoma  peregrinator  Guer.     Bred  by  the  writer 
Juno  25,  1888,  at  Los  Angeles,  Cal. ;  the  tachiuid 
pnparia  were  found  in  a  dead  beetle  June  17. 

Blepharipoza  adust  a  Loexc Arachnis  picta  Pack. 

Clisiocampa  constricta  Stretch.  Bred  in  January 
and  February,  1891,  by  A.  Koebele  from  caterpil- 
lars collected  at  St.  Helena,  Cal. 
Clisiocampa  thoracica  Stretch.  Bred  in  1890,  by  A. 
Koebele,  from  caterpillars  collected  at  Glen  Ellen, 
Cal. 
Halisidota  edwardsii  Pack.     Bred  by  the  writer  at 

Los  Angeles,  Cal. 
Leucarctia  acnea  Drury.     (II.  Edwards,  iu  Loew's 
Dipt.  Amer.  sept,  indig.,  Cent.  X,  No.  67.) 

Brachycoma  davidsoui  Coq Bombus  ferv idus  Fabr.     Bred  by  Dr.  A.  Davidson, 

Los  Angeles,  Cal. ;    the  tachinid   larvae   fed  on 
those  of  the  Bombus. 

Celatoria  diabrotica*  Shinier Diabrotica  12-puuctata  OUr.    Issued  August  3, 1889, 

from  adult  beetles  collected  by  T.  Pergande  in 
Washington,  1).  C. 
Diabrotica  soror  Lee.  Bred  by  the  writer  July  5, 
1888,  at  Los  Angeles,  Cal.;  the  tachinid  larva 
issued  from  an  adult  beetle  June  21.  Another 
issued  August  15  and  was  changed  to  any  August 
28.  Other  Hies  issued  August  29  and  31.  Also 
bred  iu  June,  1889,  by  A.  Koel>ele  from  an  adult 
collected  in  Santa  Clara  County,  Cal. 
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Celatoria  diabrotica*  Shimer. 


ChiPtogjpdia  crebra  r.  d.  W... 


Cha?togredia  monticola  Bigot .. 


Cistogaster  inimaculata  Macq. 
Cryptomeigenia  theutis  Walk. 


Echinoinyia  algens  Wied 

Epigrimyia  floridensis  Town  ... 
Enphorocera  claripennis  Macq 


. .Diabrotica  vittata  Fab.    Bred  July  21  and  August 

5,  1897,  by  F.  H.  Chittenden  from  an  adult  col- 
lected at  Brookland,  Md. 
.  Agrotis  sp.    Bred  July  11,  1888,  by  the  writer  from 

a  caterpillar  found  Juno  2  at  Los  Angeles,  Cal. 
Taeniocampa  rufula  Grote.    Bred  July  29,  1888,  by 

the  writer  from  a  caterpillar  found  June  9  at  Los 

Angeles,  Cal. 
..Carneades  sp.     Bred  by  W.  G.  Wait,   Kailna,  N. 

Kona,  Hawaii. 
Peridroma  saucia  Hueb.    Issued  June  14,  1895,  from 

a  chrysalis  received  May  13  from  William  Chap- 

pelow,  Monrovia,  Cal. 
Pyrameis  cardui   I  Ann.     Bred  by  the  writer  at  Los 

Angeles,  Cal. 
.*(?)Leucania   unipuncta    Haw.     (Forbes,   Psyche, 

June,  1893,  p.  406.) 
.Lachnosterna  in  versa  Horn.    Issued  March  23, 1893, 

from  an  adult  beetle  collected  by  T.  Pergande,  in 

May,  1892,  at  Washington,  D.  C. 
.  *Hadena  lignicolor  Guen.     (Gillette,  Trans.  Amer. 

Ent.  Soc,  Vol.  XXII,  p.  70.) 
.Plodia  sp.     Bred  by  T.  D.  A.  Cockerell,  Mesilla, 

N.  Mex. 
..  Acronycta  hamamelis  Guen.    Issued  August  8, 1882, 

from  a  caterpillar  collected  July  23,  by  A.  Koe- 

bele,  in  Virginia. 
Agraulis  vanilhe  Linn.    Bred  September  12, 1893,  by 

Dr.  A.  Davidson,  Los  Angeles,  Cal. 
Aletia  argillacea  Hueb.     Issued  August  11,  1879. 
Anisota  senatoria  8.  <)'•  A.     Issued  June  13,  1880. 
*Apatura  celtis  Bd.-Lec.  (Kiley,  in  Scudder's  But- 
terflies of  New  England,  Vol.  Ill,  p.  1922.) 
Apatura  clyton  Bd.-Lec.     Bred  by  H.  A.  Morgan, 

Baton  Rouge,  La. 
Arctia  docta    Walk.    Bred  June  26,   1883,  by  the 

writer  at  Anaheim,  Cal. 
Ceratomia  catalpje  Boisd.     Issued  January  7  aud 

October  5,  1894,  and  January  5  and  26  and  Feb- 
ruary 20,  1895. 
Chrysomola multipunctata  Say.     Bred  July  14, 1872, 

by  O.  Lugger  from  a  larva  found  July  1  at  St. 

Louis,  Mo. 
Clisioeampa  disstria  Hueb.     Bred  by  C.  H.  Fernald, 

Amherst,  Mass 
Crocota  rnbicundaria  Hueb.    Issued  October  25, 1882, 

from  a  caterpillar  collected  March  15  by  A.  Koebele 

at  Archer,  Fla. 
Datana  coutracta  Walk.     Bred  August  30,  1886,  by 

F.  M.Webster,  Lafayette,  Ind. ;   one  caterpillar 

bore  115,  another  131,  a  third  213,  and  a  fourth  228 

eggs  of  the  Tachina  fly. 
Euipretia  stimulea  Clem.     Issued  July  24, 1885,  from 

a  cocoon  received  September  3,  1884,  from  J.  B. 

Smith,  Monticello,  Ind. 
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Euphorocera  claripennis  Jfacg..  Epilachna  boreal  is  Fabr.  Bred  by  Dr.  Riley,  Sep- 
tember 10,  1871,  from  a  larva  collected  August  18 
in  New  York  or  New  Jersey. 

Eubolinaf  sp.  Bred  by  A.  Koebele  from  a  caterpil- 
lar found  on  Proeopia  juliflora  in  Panamint  Valley, 
California,  in  1891. 

Feltia  herilis  Grote.  Issued  May  11, 13,  and  18, 1895, 
from  caterpillars  received  April  13  from  W.  D. 
Kierolf,  Jackson,  Tenn.  Also  June  6,  1895,  from 
a  caterpillar  received  May  8  from  S.  Merrill,  Mine 
la  Motte,  Mo. 

Halisidota  tessellata  S.fA.  Issued  August  24, 1896, 
from  a  caterpillar  received  August  I  from  L.  Col- 
lins, Brooklyn,  N.  Y. 

Harris  in  a  americana  Harris,  Issued  June  26  and  27, 
1891,  from  a  caterpillar  received  June  13  from 
J.  F.  Wilson,  Poulan,  Ga. 

Hemileuca  artemis  Pack.  Issued  April  30, 1894,  from 
a  caterpillar  received  June  6,  1893,  from  T.  D.  A. 
Cockerell,  Las  Cruces,  N.  Mex. 

Hemileuca  electra  Wright.  Bred  June  25,  1887,  by 
the  writer  from  a  caterpillar  collected  April  12 
near  Riverside,  Cal. ;  the  tachinid  larva  issued 
June  5. 

Lagoa  sp.     Issued  October  3,  1878. 

Lophyrus  sp.  Issued  March  5,  1889,  from  a  larva 
received  September  28,  1888,  from  G.  W.  Martin, 
Chattanooga,  Tenn. 

Mamestra  trifolii  Rott.  Bred  July  4,  1876,  by  T. 
Pergande  from  a  caterpillar  received  June  8  from 
M.  G.  Gant,  Parksville,  Mo.  Issued  November  17 
and  18, 1881,  from  a  caterpillar  collected  October 
12  by  Dr.  Howard  in  Washington,  D.  C. 

CEdemasia  concinna  S.  <$-  A.  Bred  August  23,  1876, 
by  T.  Pergande  from  a  caterpillar  received  Au- 
gust 16  from  John  Barritt,  East  Canton,  Mo. 

Orgyia  leucostigma  8.  $•  A.  Issued  September  21, 
1895,  from  a  chrysalis  collected  September  6;  and 
September  23  from  a  chrysalis  collected  Septem- 
ber 6;  and  September  24  from  caterpillars  col- 
lected September  4,  7,  and  11 ;  and  September  30 
from  a  caterpillar  collected  September  11,  1895. 
Also  issued  April  16  and  in  July,  1896.  All  were 
from  Orgyias  collected  at  Washington,  D.  C. 

Phasiana  neptata  Guen.  Bred  July  2,  1886,  by  the 
writer  at  Los  Angeles,  Cal.;  the  tachinid  larva 
issued  June  2. 

•Vanessa  antiopa  Linn.  (Dimmock,  in  Sc udder's 
Butterflies  of  New  England,  Vol.  Ill,  p.  1922.) 

Entrixa  masnria  Walk Lachnosterna  arcuata  Smith.    Issued  March  12   16 

and  23,  1895,  from  an  adult  beetle  collected  in 
Washington,  D.  C. 

Exorista  afflnis  Fall Arctia f  sp.     Issued  December  16,  18,  and  19  1889 

from  a  caterpillar  stated  to  be  European,  received 
December  2  from  O.  Lugger,  St.  Anthony  Park 
Minn. 
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Exorista  blanda  O.  S Euclea  cippus  Cram.    Issued  June  24,  1884,  from  a 

caterpillar  collected  October  9,  1883,  by  A.  Koe- 
bele,  in  Virginia. 

*Nisoniades  brizo  Bd.-Lec.  (Sc udder,  Butterflies  of 
New  England,  Vol.  Ill,  p.  1919.) 

*Pyrameis  cardui  Linn,  (Riley,  Canadian  Ento- 
mologist, Vol.  XIX,  p.  163.) 

Exorista  boanniae  Coq Boarmia  pampinaria  Guen.    Issued  September  12, 

1883,  from  a  caterpillar  received  August  13  from 
J.  B.  Smitb,  Cotuid,  Mass. 

Loxostege  similalis  Guen.  Issued  July  16,  1886, 
from  a  chrysalis  received  from  W.  F.  Avera,  Cam- 
den, Ark. 

Exorista  ceratomire  Coq Ceratomia  undnlosa  Walk.    Bred  May  28,  1875,  by 

Dr.  Riley,  from  a  caterpillar  found  October  2, 
1874,  at  St.  Louis,  Mo. 

Omphalocera  oariosa  Led.  Issued  July  2, 1892,  from 
a  caterpillar  received  from  W.  S.  Newlon,  Oswego, 
Kans. 

Pempelia  sp.  Issued  May  28, 1889,  from  a  caterpillar 
found  by  H.  Allison  on  a  hack  berry  tree  in  Octo- 
ber, 1888,  at  Fort  Worth,  Tex. 

Pyralid.  Issued  in  September,  1890,  from  a  cater- 
pillar found  on  poison  ivy  by  J.  G.  Barlow,  Cadet, 
Mo. 

Exorista  chelonne  Bond Arachnis  picta  Pack.    Bred  in  1882  by  the  writer  at 

Anaheim,  Cal. 

Arctiadocta  Walk.    Bred  June 26, 1883,  by  the  writer 
at  Anaheim, Cal. ;  the  tachinid  larva  issued  June  17. 
Exorista  con  finis  Fall *  Chrysophanus  xanthoides  Boisd.     (Skinner,  Ento- 
mological News,  December,  1891,  p.  198.) 

Dendrobinus  howardi  Dyar.    Issued  April  20,  1895,^ 
from  a  caterpillar  received  April  10  from  J.  W. 
Tourney,  Tucson,  Ariz. 

Lyca»na  exilis  Boisd.  Bred  by  T.  D.  A.  Cockerell,Las 
Cruccs,  N.  Mex. 

*  Lyca^na  pseudargiolus  Bd.-Lec.  (Scudder,  Butter- 
flies of  New  England,  Vol.  Ill,  p.  1920.) 

LycaMia  sp.  Issued  May  24,  1886,  from  a  caterpil- 
lar found  on  a  hickory  tree  May  9,  by  T.  Pergande, 
in  the  District  of  Columbia. 

*  Thecla  calanns  Hueb.    (Saunders,  Can.  Entomolo- 

gist, Vol.  XIX,  p.  166.) 

Exorista  eudrya>  Town Acronycta  hamamelis  Guen.    Issued  August  8,  1882, 

from  a  caterpillar  found  by  A.  Koebele,  July  23,  in 
Virginia. 

Aoronycta  luteicoma  G.  $  R.  Bred  by  Dr.  Kiley 
December  31, 1871,  at  St.  Louis,  Mo. 

Acronycta  sp.  Bred  April  11,  1874,  by  O.  Lugger, 
from  a  caterpillar  collected  April  5,  1873,  at  St. 
Louis,  Mo.  Issued  J  uly  24, 1882,  from  a  caterpillar 
found  by  A.  Koebele,  July  9,  on  an  oak  tree  at 
Hyattsville,  Md.  Another  issued  May  10,  1883, 
from  a  caterpillar  found  on  an  oak  tree. 

Agrotis  ypsilon  Eott.    Issued  February  15, 1875. 
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Exorista  eudryrc  Town Alypia  octomacnlata  Ilueb.     Issued  June   2,   1884, 

from  a  caterpillar  received  from  Missouri. 
Eudryas  unio  Hueb.     Bred  by  II.  S.  Jewett,  Dayton, 

Ohio. 
Heteroeampa  marthesia  Cram,     Bred  by  O.  Lugger, 

at  St.  Louis,  Mo. 
Hypercbiria  io  Fab.     Issued  May  31,  1895. 
Pyrameis  atalanta  Linn.     Bred  by  P.  S.  Sprague, 
Bob  tou,  Mass. 

Exorista  llavirostris  v.  d.  \V Lagoa  operculars  S.  <f  A.    Issued  June  30,  1880, 

from  a  cocoon  received  March  4,  from  R.  S.  Turner, 
Fort  George,  Fla.  Also  January  21  and  22,  1889, 
from  a  caterpillar  received  from  T.  M.  Mc  Meek  in, 
McMeekin,  Fla.  Also  December  3  and  4, 1889,  from 
a  caterpillar  received  from  Dr.  Neal,  Florida;  and 
July  31,  1893,  from  a  cocoon  received  from  E.  W. 
Rogers,  Jennings,  Va.  Bred  May  11,  1891,  by 
H.  E.  Weed,  Agricultural  College,  Mississippi. 
Issued  Juno  2,  1896,  from  caterpillars  collected. 
November  25,  1895,  by  E.  A.  Schwarz,  at  Victoria, 
Tex. 

Exorista  futilis  O.  S Clisioeampa  tboracica  Stretch.     Bred  in  1890,  by  A. 

Koebele,  at  Glen  Ellen,  Cal. 
II ad c n a  apamiformis  Grote.    Issued  May  16,  1884. 
*  Pyrameis  atalanta  Linn.     (Harris  and   Scudder, 
Can.  Entomologist,  Vol.  XIX, p.  162.) 
Exorista  griseomicans  r.  d.  if. .  < )rgyia  leucostigma  Sm.  <f-  Abb.    Issued  July  17, 1896, 

from  a  cocoou  collected  in  Washington,  D.  C. 

Exorista  isa^  Coq lsa  inornata  0.  <f-  It.     Issued  June  16,  1886,  from  a 

caterpillar  collected  September  29,  1885,  by  O. 
Lugger. 

Exorista  lobelia?  Coq Acronycta  hamamelis  Gucn.    Issued  August  8,  1882, 

from  a  caterpillar  collected  by  A.  Koebele  in  Vir- 
ginia. 
Acronycta  lobelias  Guen.    Issued  April  21,  1885. 
Acronycta  sp.     Issued  July  28  and  31,  1882,  from  a 
caterpillar  found  on  an  oak  tree  in  Maryland,  July 
2,  by  A.  Koebele. 
Orgyia  leucostigma  S.  <f-  A.    Issued  July  21,  1897, 
from  a  cocoon  collected  in  Washington,  D.  C. 

Exorista  petiolata  Coq Lophyrus  sp.     Issued  June  23,  1883,  from  a  larva 

collected  June  3,  by  Dr.  Riley,  in  Virginia. 

Exorista  pyste  Walk Ifyponomcuta   multipunctella   Clem.     Issued   June 

20  and  23,  1884,  from  a  caterpillar  collected  June 
1,  by  A.  Koebele,  in  Washington,  D.  C. 
Miueola  indiginella  Zell.    Issued  July  9,  1886,  from 
a  caterpillar  received  from  O.  S.  Roberts,  Oxford, 
Ind.     And  June  18,  1897,  from  a  caterpillar  re- 
ceived June  10,  from  W.  A.  Fisher,  Moselle,  Mo. 
Pyralid.     Issued  June  22,  1886,  from  a  caterpillar 
found  May  9,  on  a  hickory  tree,  by  T.  Pergande, 
at  Washington,  D.  C.     Also  October  6, 1896,  from 
a  caterpillar  found  August  10,  on  cabbage,  bv  H. 
M.  Simons,  Charleston,  S.  ('. 
*Thecla   autolycus  Fdw.     (Belfrage,  in   Scudder's 
Butterflies  of  New  England,  Vol.  Ill,  p.  1921.) 
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Exorista  pyste  Walk Tortricid.     Issued  June  26,  1889,  from  a  caterpillar 

found  June  21,  on  a  cedar  tree  by  H.  T.  Fucbs, 
Tiger  Mills,  Tex. 

Exorista  vulgaris  Fall *  Pieris  rap*  Linn.     (Lintner,  Can.  Entomologist, 

Vol.  XIX,  p.  164.) 

*Pyrausta  pen i talis  Grote.  (Forbes,  Pysche,  June, 
1893,  p.  467.) 

Frontina  ale  the  Riley Aletia  argillacea  Hueb.     Issued  November  23,  1878. 

Also  bred  August  21  to  31,  1880,  by  H.  0.  Hub- 
bard,  at  Centerville,  Fla. 

Cerura  sp.  Bred  by  A.  Koebele  from  a  caterpillar 
found  on  willow  at  Los  Angeles,  Cal. 

Dasylopba  anguina  S.  <f-  A.  Bred  by  E.  Burgess, 
Beverly,  Mass. 

Halisidota  maculata  Harr.  Bred  in  February, 
March,  and  April,  1889,  by  the  writer  :tt  Los 
Angeles,  Cal. 

Halisidota  tessellata  S.  cf  A.  Issued  August  14  and 
15,  18?6,  from  a  caterpillar  received  from  L.  Col- 
lins, Brooklyn,  N.  Y. 

Lagoa  operculars  S.  cf*  A.  Issued  November  27, 
1891,  from  a  caterpillar  received  November  12  from 
H.  Stevens,  Brazaria,  Tex. 

Orgyia  leucostigma  S.  if*  A.  Issued  September  18, 
1895,  from  a  caterpillar  collected  September  7; 
and  September  20  from  a  caterpillar  collected  Sep- 
tember 5,  the  tachinid  larva  having  issued  Septem- 
ber 9.  Also  September  23  from  a  cocoon  collected 
September  6.  Also  September  30  from  a  caterpil- 
lar collected  September  13;  the  tachinid  larva 
issued  September  18,  1895.  AIbo  issued  in  Janu- 
ary, February,  and  July,  1896.  All  were  from 
Orgyia  collected  at  Washington,  D.  C. 
Frontina  arehippivora  Will Agrotis  ypsilon  Rott. 

Clisiocampa  constricta  Stretch.  Bred  by  Dr.  A. 
Davidson,  Los  Angeles,  Cal. 

Clisiocampa  pluvialis  Dyar.  Bred  by  C.  V.  Piper, 
Pullman,  Wash. 

Danais  archippus  Fabr.  Bred  by  C.  W.  Johnson, 
Philadelphia,  Pa. ;  and C.  V.  Piper, Pullman,  Wash. 

Laphygma  flavimaculata  Harv.  Issued  May  29, 1897, 
from  a  caterpillar  received  May  17  from  8.  A. 
Pease,  San  Bernardino,  Cal. 

Pyrameis  cardui  Linn.  Bred  by  the  writer  at  Los 
Angeles,  Cal. 

Pyrameis  carye  Hueb.  Bred  February  20,  1888,  by 
A.  Koebele,  Alameda,  Cal. ;  also  bred  by  the 
writer  at  Los  Angeles,  Cal. 

Frontina  armigera  Coq Heliothis  armiger  Hueb.     Bred  June  14. 1888,  by  the 

writer  at  Los  Angeles,  Cal.;  the  tachinid  larva 
issued  June  1. 

FroDtina  frenchii  Will Anisota  senatoria  S.  <f-  A.    Issued  in  August,  1879, 

and  June  21, 1880.  Also  July  7, 16, 18,  and  22,  1896, 
from  caterpilliirs  collected  by  F.  C.  Pratt  at  Lake- 
land, Md.,  September  2,  1895. 
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Frontina  frenchii  Will Anisota  virginiensis  Drury.    Issued  May  27  and  June 

7,  1874. 
Attacus  cecropia  Linn.    Bred  March  17,  1890,  by  G. 

Valentine,  Haramontown,  N.  J. 
Attacus  sp.    Bred  June  21, 1891,  by  the  writer,  from 

a  Cecropia-like  cocoon  on  Ceanothus  sp.,  near  Los 

Angeles,  Cal. ;  the  tachinid  larva  issued  May  26. 
Bombus  sp.    Bred  from  a  nest ;  Canada. 
Ceratomia  catalpte  Boisd.    Issued  in  August,  1890, 

from  a  caterpillar  collected  in  the  District  of  Co- 
lumbia. 
Citheronia  regalis  Fabr. 
Clisiocampa  americana  Harr.    Issued  July  17, 1893, 

from  a  cocoou  received  July  14  from  G.  B.  King, 

Lawrence,  Mass. 
Clisiocampa  californica  Stretch.    Bred  in  May,  by 

A.  Koebele,  Alameda,  Cal. 
Clisiocampa  constricta  Stretch.    Bred  July  5,  1889, 

by  the  writer,  from  a  caterpillar  collected  May  5 

near  Los  Angeles,  Cal. 

*  Clisiocampa  disstria  Hueb.    (Harvey,  Psyche,  May, 

1891,  p.  85.) 
Clisiocampa  thoracica  Stretch.    Bred  in  1890  by  A. 

Koebele  from  a  caterpillar  found  at  Glen  Ellen, 

Cal. 
Dasylopha  auguina  S.  </•  A.    Bred  by  E.  Burgess, 

Bevorly,  Mass. 
Dataua  ministra  Drury.    Issued  May  2,  21,  25,  and 

30,  1874.    Also  September  11,  1893,  and  July  17 

and  August  6,  1894,  from  caterpillars  received 

July  24,  1893,  from  A.  W.  Butler,  Brookville,  Ind. 
Dataua  sp.    Issued  May  28,  1875,  from  a  caterpillar 

iouud  on  a  birch  tree. 
Dissosteira  Carolina  Linn.    Three  were  bred  April 

22,  1874,  by  O.  Lugger,  from  adults  collected  at 

St.  Louis,  Mo.,  the  previous  year. 
Dryocampa  rubicunda  Fabr.    Issued  June  30,  1896, 

from  a  caterpillar  collected  by  P.  C.  Pratt,  July 

11,  1895,  at  Lakeland,  Md. 

*  Euchietes  egle  Drury.    ( Forbes,  Psyche,  June,  1893, 

p.  467.) 
Hoi io this  armiger  Hueb. 
Hyperchiria  io   Fabr.    Bred  October   11,  1879,  by 

G.  11.  French,  Carbondale,  111. 
Hypsoropha  horinos  Hueb.    Issued  July  18  and  23, 

1884. 
Iclithyura  inclusa  Hueb.    Bred  March  11,  1875,  by 

O.  Lugger,  from  a  caterpillar  collected  at   St. 

Louis,  Mo.,  the  previous  year.    Also  bred  in  1889 

by  F.  M.  Webster,  Lafayette,  Ind.    Issued  July 

27,  1893,  from  a  cocoon  received  July  18. 
Orgyia  leucostigma  S.  <f*  A.    Issued  in  July,  1896, 

from  caterpillars  collected  at  Washington,  I).  C. 
*Papilio  turuus  Linn.  (Scudder,  Butterflies  of  New 

England,  Vol.  Ill,  p.  1923.) 
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Frontina  frenchii  Will Pyralid.  Issued  April  28  and  May  8,  1883,  from  cat- 
erpillars found  October  20,  1882,  on  an  alder  tree 
in  Virginia  by  A.  Koebele. 

*  Pyrameis  cardui  Linn.     Bred  by  F.  M.  Webster; 

Townsend  in  litt. 

*  Schizura  unicornis  8.  <f  A.     (F.  A.  Marlatt,  Psyche, 

December,  1891,  p.  187.) 
Smerinthus  cerisyi  Kirby.     Bred  by  A.  Koebele,  in 

1887,  from  a  caterpillar  found  at  St  Helena,  Cal. 
Telea  polyphemus  Cram.     Issued  November  15, 1882, 

and  May  3, 1884.  Also  bred  by  S.  Baldy,  Catawissa, 

Pa. 
Frontina  irrequieta  Walk Papilio  thoas  Linn.     Issued  February  23,  1880,  from 

a  chrysalis  received  January  27  from  Prof.  J.  H. 

Com  stock,  Jacksonville,  Fla. 
Frontina  violenta  Walk Philampelus  vitis  Linn.     Bred  October  8,  1884,  by 

T.  Pergande,  at  Washington,  D.  C. 

*  Vanessa  antiopa  Linn.     (Riley,  in  Scudder's  But- 

terflies of  New  England,  Vol.  Ill,  p.  1924.) 

Gonia  capitata  DeG Hadena  devastatrix  Brace.    Bred  July  29,  1890,  b,y 

C.  P.  Gillette,  Amos,  Iowa. 
Laphygma  frugiperda  S.  tf  A.     Bred  in  1880 by  Lyne 

Starling,  Sunnyside,  Ark. 
Peridroma  saucia  Hueb.    Issued  June  14, 1895,  from 
a  caterpillar  received  May  13  from  Wm.  Chappe- 
low,  Monrovia,  Cal. 

Hilarella  fnlvicornis  Coq Acridiidid.     Issued  March  4,  1884,  from  a  puparium 

found  among  locust  eggs  at  Boscowen,  N.  H., 
September  14,  1883,  by  A.  Koebele. 
1 1  y  phan trophaga      hyphantria* 

Town *Eucaterva    variaria    Grote.     (Townsend,  Psyche, 

April,  1892,  p.  258.) 
Hyphantria  cunea  Drury.     Bred  by  C.  H.  T.  Town- 
send,  September  1,  1891,  at  Las  Cruces,  N.  Mex. 

*  Vanessa  milberti    Godt.     (Gillette,  Trans.  Amer. 

Ent.  Soc,  Vol.  XXII,  p.  75.) 

Hypos  ten  a  barbata  Coq Coptocyola  clavata  Fabr.    Bred  from  a  larva,  in  July, 

1897,  by  W.  G.  Johnson,  College,  Md. 
Disonycha    xanthomeliena   Dalm.     Bred  June    26, 
1897,  by  F.  II .  Chittenden,  from  an  adult  beetle 
collected  at  Washington,  D.  C. 

Hypostena  floridensis  Town Blastobasis  nubilella  Zell.    Issued  June  26,  1895. 

Schizocera  ebena  Xort.  Issued  August  19  and  Sep- 
tember 19,  23,  and  27,  1887,  from  larva)  received 
August  18  from  C.  Werckle,  Ocean  Springs,  Miss. 

Hypostena  tortricis  Coq Tortricid.     Bred  August  15,  1890,  by  the  writer  from 

a  caterpillar  found  July  26  in  a  nest  of  leaves  on 
Solanum  douglasi  at  Los  Angeles,  Cal. 

Hypostena  variabilis  Coq Carpocapsa  poraonella  Linn. 

Pyrausta  penitalis  &rote.  Issued  August  15,  1883, 
from  a  caterpillar  collected  August  1,  by  A.  Koe- 
bele, in  Washington,  D.  C. 
Tenthredinid.  Issued  May  27,  1884,  from  a  larva 
found  on  an  alder  tree;  also  August  20,  1896, 
from  a  larva  found  on  Iponwa  pandurata  ia  Mis- 
souri. 
3359— :No.  7 2 
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Jurinia  metallic;*  Desv Ecpan theria  scribonia  Stoll.     Bred  J une  10, 1880,  by 

Dr.  Turner,  Fort  George,  Fla. 

Leskiomima  tenera  Wied Pyralid.      Issued  July  3,   1885,  from  a  caterpillar 

found  by  T.  Pergande,  May  30,  on  a  fern  in  Vir- 
ginia. 

Linnrcmyia  comta  Fall Agrotis  ypsilon  Rott.    Bred  July  19,  1887,  by  tbe 

writer  from  a  caterpillar  received  June  7  from 
Mrs.  M.  Stafford,  Napa  County,  Cal. ;  the  tachinid 
larva  issued  July  1. 
Carneades  messoria  Harr.    Bred  by  C.  V.  Piper, 
Pullman,  Wash. 

Macipiartia  pristis  Walk Halisidota  argentata  Pack.    Issued  June  2,   1893, 

from  a  caterpillar  received  May  18  from  A.  Koe- 
bele,  Aurora  Mills,  Oreg. 
*Limacodes  sp.     (Comstock,  Psyche,  June,  1892,  p. 
275.) 

Masicera  eutitchiu*  Town *Eufitchia  ribearia  Fitch.     (Gillette  Trans.  Amer. 

Ent.  Soc,  Vol.  XIX,  p.  287.) 

*  Hyphantria  cunea  Drury.     (Forbes.  Psyche,  June, 

1893,  p.  467.) 

Masicera  myoidusa  Desv Arzama  obliquata  G.  $•  B.    Issued  May  12  and  13, 

1882,  and  June  21,  1884. 
Hydrcecia  nitela  Guen.    Issued  July  26,  1890,  from 
a  caterpillar  received  July  25  from  F.  A.  Brown, 
Everett,  Mass. 
Masicera  tenthredinidarum 

Town *  Tenthrcdinid.    (Harrington,  Trans.   Amer.'  Ent. 

Soc,  Vol.  XIX,  p.  286.) 
Microphthalma  disjuncta  Jftr<Z..Lachnosterna  arcuata  Smith.    Issued  October  15, 

1891,  from  a  puparium  found  in  the  skin  of  a  larva 
August  12,  by  T.  Pergande,  at  Washington,  D.  C. 

Myiophasia  lunea  Wied Balaninus  nasicus  Say.    Issued  July  22,  1895. 

Chalcodermus  sp.    Bred  by  H.  A.  Morgan,  Baton 

Rouge,  La. 
Conotrachelus  juglandis  Leo.  Issued  July  16, 1886, 
from  a  larva  found  by  T.  Pergande  in  Washington. 
Also  June  29  and  30,  1896,  from  a  larva  received 
June  2  from  J.  G.  Barlow,  Cadet,  Mo. 
*(t)Leucania  unipuncta  Haw.  (Forbes,  Psyche, 
June,  1893,  p.  467.) 

*  Sphenophorus  parvulus  Gyll.    (Forbes,  loc.  oit.) 
Myiophasia  robusta  Coq Sphenophorus  robustus  Horn.     Bred  in  October, 

1886,  by  A.  Koebele,  from  a  larva  found  at  Los 
Angeles,  Cal. 

Ocyptera  Carolina*  Desv *Acridiidid.     (Forbes,  Psyche,  June,  1893,  p.  466.) 

*(f)Leucania  unipuncta  Haw.    (Forbes,  loc.  cit., 
p.  466.) 

Pacbyophthalmus        fieri  dens  is 

Town Isodonta  elegans  Sm.    Bred  by  Dr.  A.  Davidson, 

Los  Angeles,  Cal. 
Pelopums  cementarins  Drury.  Bred  by  the  writer 
in  October,  1891,  14  specimens  from  a  nest  fouud 
November  11,  1890,  near  Rincon,  Cal.  Also  bred 
July  28,  1892,  by  Dr.  A.  Davidson  from  tbe  nest 
of  a  burrowing  wasp  at  Los  Angeles,  Cal.  Issued 
July  27,  1897,  from  a  nest  received  that  day  from 
A.  Oeniler,  Wilmington  Island,  Ga. 
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Pachyophthalmus    floridensis 

Town *  Try  poxy  Ion  politum  Say.     (Webster,  Bull.  Ohio 

Exper.  Station,  Technical  Series,  Vol.  I,  No.  3, 
p.  158.) 

Pachyophthalmus signatus  J/ffty.Pelopseus  cementarius  Drury.    Bred  by  H.  G.  Hub- 
bard, August  14,  from  a  nest  collected  at  Center- 
ville,  Fla. 
Trypoxylon  sp.    Bred  July  8, 1896,  by  E.  A.  Schwarz, 
from  a  nest  found  at  Berkeley,  W.  Va. 

Panzeria  penitalis  Coq Pyrausta  penitalis  Grote.    Bred  June  1, 1876,  by  Dr. 

Riley,  at  St.  Louis,  Mo.,  from  a  caterpillar  col- 
lected the  previous  year.  Also  bred  May  15, 1885, 
by  Miss  M.  E.  Murtfeldt,  Kirkwood,  Mo. 

Panzeria  radicum  Fabr Hyphautria  cunea  Drury.     Bred  April  13,  1874,  by 

O.  Lugger,  at  St.  Louis,  Mo.,  from  a  cocoon  found 
October  26,  1873.  Also  issued  from  a  caterpillar 
collected  in  Washington,  D.  C. 
Hyphantria  sp.  Issued  March  26  and  30, 1896,  from 
caterpillars  collected  August  18,  1895,  on  a  per- 
simmon tree  at  Riverview,  Md.,  by  T.  Pergande. 

Phorichaeta  sequax  Will *  Noctua  fennica  Tausch.     (Cook,  Notes  on  Inj  urious 

Insects,  1884.) 
Noctuid,     Bred  in  July,  1888,  by  A.  Koebele,  from  a 
caterpillar  collected  at  Summit,  Cal. 

Phorocera  comstocki  Will *  Lophyrus  sp.     (Forbes,  Psyche,  June,  1893,  p. 467.) 

Megathymus  yuccie  Bd.-Lec.  Bred  March  14,  1874, 
by  O.  Lugger,  from  a  puparium  received  from 
South  Carolina.  Issued  March  21  and  26,  1892, 
from  a  caterpillar  received  from  J.  H.  Mellichamp, 
Bluffton,  S.  C. 
*  Pyrausta  penitalis  Grote.  (Forbes,  Psyche,  June, 
•1893,  p.  467.) 

Phorocera  doryphora?  Riley Doryphora  10-lineata  Say.     Issued  July  30,  1897, 

from  a  larva  collected  by  Frank  Benton  at  Ber- 
wyn,  Md. 
Vanessa  antiopa  Linn.     Bred  by  Dr.  Riley,  at  St. 
Louis,  Mo. 

Phorocera  leucanise  Coq Leucania  nnipuncta  Haw.     Issued  June  4,   1896, 

from  a  caterpillar  received  May  4   from  J.  C. 
Mackey,  Ripley,  Tenn. 
Loxostege  similalis  Gmn.    Issued  July  7  and  9, 1888, 
from  caterpillars  reoeived  from  W.  F.  Avera,  Cam- 
den, Ark. 

Phorocera  parva  Bigot Tortrix  citrana  Fern.     Bred  by  the  writer  May  13, 

1887,  from  a  caterpillar  collected  April  28  at  Los 
Angeles,  Cal. 

Phorocera  saundersii  Will *Argynnis  cybele  Fabr.     (Riley,  in  Scudder's  But- 
terflies of  New  England,  Vol.  Ill,  p.  1922.) 

Phorocera  tortricis  Coq Tortricid.     Bred  by  C.  P.  Gillette,  from  a  caterpil- 
lar found  on  a  cherry  tree  in  Michigan. 

Plectops  melissopodis  Coq Melissopus  lat  iferreana  WUhm.     Issued  July  19, 1892. 

Also  bred  July  20,  1893,  by  Miss  M.  E.  Murtfeldt, 
Kirkwood,  Mo.  Issued  May  5,  21,  25,  and  28, 1894, 
from  caterpillars  collected  in  April  by  T.  Pei> 
gande  in  Washington,  D.  C, 
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Pseudocha*ta  argentifrous  Coq  ..Bombycid.     Bred  by  the  writer  May  23,  24,  and  30, 

1890,  from  a  caterpillar  found  May  20  feeding  on 
lichens  on  an  apple  tree  at  Santa  Barbara,  Cal. 

Pseudocha'ta  pyralidis  Coq Pyralid.     Issued  March  24,  1880,  from  a  caterpillar 

found  in  a  nest  of  leaves  on  an  oak  tree. 

Senotainia  trilineata  r.  d.  W *  ( ?)  Leucania   unipuncta  Maw.     (Forbes,    Psyche* 

June,  1893,  p.  467.) 

Sphecius  speciosus  I)rury.  Issued  August  7,  1890, 
from  a  nest  found  August  5,  by  T.  Pergande,  in 
Washington,  D.  C. 

Siphona  plusia;  Coq Plusia  californica  Speyer.     Bred  by  the  writer  July 

2,  1892,  at  Los  Angeles,  Cal. ;  the  tacliinid  larva 
issued  June  18  from  a  caterpillar  collected  June  17. 
Spalluuxaitiahesperi<laruin  Will.  *  Eudamus  tityrus  Fabr.  (Harris,  in  Scudder's  But- 
terflies of  New  England,  Vol.  Ill,  p.  1917.) 
Sturniia  albifrons  Walk Eepantheria  seribonia  Sloll.  Bred  by  H.  G.  Hub- 
bard, at  Centerville,  Fla. 

Leucarctia  acne  a  Drury.  Bred  Juno  25  and  July 
2,  1881,  by  Dr.  Riley,  from  a  caterpillar  received 
June  11  from  A.  P.  Butler,  Columbia,  S.  C. 
Issued  March  20  and  26,  1883,  from  a  cocoon  re- 
ceived March  9  from  Mrs.  A.  E.  Bush,  San  Jose, 
Cal.  Also  bred  by  Mrs.  W.  Seliger,  Hartford, 
Conn.  Issued  Juue  16,  1885,  from  a  cocoon  re- 
ceived from  Murphy  Brothers,  Paris,  Tex. 

Sturniia  ilistincta  Wied Protoparco   celeus   Hueb.     Bred  June   1,   1880,  by 

G.  H.  French,  Carbondale,  111. 

Protoparce  jamaiceusis  Butl.  Bred  September  7, 
1889,  by  C.  H.  T.  Townseud,  Kingston,  Jamaica. 

Sphingid.  Issued  May  14,  1889,  from  a  caterpillar 
found  on  an  ash  tree  by  G.  H.  Hathaway,  Pales- 
tine, Tex.  Also  November  21,  1893,  from  a  eater- 
pillar  received  from  the  same  source. 

Sturmia  harrisime  Coq Harrisina  americana  Harrit*.    Issued  October  7, 1886. 

Sturmia  inquinata  v.d.  W Ceratomia  amyutor  Mueb.     Issued  May  28  and  31, 

1881. 

Ceratomia  undulosa  Walk.  Bred  March  11,  1875, 
by  Dr.  Riley,  at  St.  Louis,  Mo.,  from  a  caterpillar 
collected  the  previous  season.  Also  issued  July 
27  and  28,  1888.     - 

Deilephila  liueata  Fabr.  Bred  October  1,  1892,  by 
II.  A.  Morgan,  Baton  Rouge,  La. 

Hemileuca  maia  Drury.     Issued  September  25. 

Philampelus  achemon  Drury.  18  specimens  were 
bred  from  one  chrysalis  October  18,  1881,  by  Miss 
M.  E.  Murtfeldt,  Kirk  wood,  Mo. 

Protoparce  Carolina  Linn.  Bred  May  17,  1880,  by 
G.  H.  French,  Carbondale,  111.  Also  issued 
December  28,  1891,  from  a  chrysalis  collected 
November  21,  by  Dr.  Riley,  in  Colorado. 

Protoparce  celeus  Hueb.  Bred  in  April,  1871,  by  Dr. 
Riley,  at  St.  Louis,  Mo. 

Protoparce  cingulata  Fabr.  Issued  January  26  and 
27,  1882,  from  a  chrysalis  received  December  17, 
1881,  from  J.  C.  Neal,  Archer,  Fla. 
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Stnrmia  phyciodis  Coq Phyciodes  Rp.  Issued  October  7, 1889,  from  a  cater- 
pillar collected  September  15,  by  T.  Pergandc,  at 
Piney  Point,  Md. 

Stnrmia  schiznra*  Coo Schizura  ipomcerc  Doubl.     Bred  in  May,  1895,  by  C. 

V.  Piper,  Pullman,  Wash. 

Tacbina  uiella  H'aik Acronycta  populi  Iiiley.     Issued  September  26  and 

December  7,  1874. 
Arctia  phyllira  Drury.     Issued  April  7,  1882,  from  a 
caterpillar  collected  March  15,  by  A.  Koebele,  at 
Archer,  Fla. 

*  Clisiocampa  disstria  Ifveb.    (Harvey,  Psyche,  May, 

1891,  p.  84.) 

Clisiocampa  sp.  Issued  July  10,  1888,  from  a  cater- 
pillar received  from  Evanston,  Wyo.  Also  October 
2,  1888,  from  one  received  June  25,  from  T.  I).  A. 
Cockerell,  West  Cliff,  Colo.  Bred  by  the  writer 
from  a  caterpillar  found  on  an  oak  tree  near  Los 
Angeles,  Cal. 

Clisiocampa  thoracica  Stretch.  Bred  in  1890  by  A- 
Koebele,  from  a  caterpillar  found  at  (ilen  Ellen, 
Cal. 

Leucarctia  acra»a  Drury.  Bred  July  6,  7,  and  8,  by 
F.  F.  Crevecoeur,  Onaga,  Kans. 

Orgyia  leueostigma  S.  j-  A.  Issued  September  16, 
1895,  from  a  cocoon  collected  September  7,  at 
Washington,  D.  C.  Also  issued  in  July,  1896,  from 
caterpillars  collected  in  the  same  locality. 

*  Porthetriadispar  Linn.  (Fernald,  The  Gypsy  Moth, 
p.  387.) 

Py rrh arctia  isabell a  8.  <f  A.  Issued  June  14.  Bred 
June  10, 1892,  by  W.  Brodie,  Toronto,  Canada. 

Tachina  robusta  To\rn Agrotis  ypsilon  Rott.     Issued  April  12, 1873. 

Clisiocampa  sp.  Bred  by  A.  Koebele  from  cater- 
pillars collected  in  Sonoma  County,  Cal. 

Tachina  rustica  Fall *  Tenthredinid.     (Harrington,   Trans.   Amer.  Ent. 

Soe.,Vol.XIX,p.2ar>.) 

Trichophora  miscelli  Coq Adisophanes  miscellus  (irote.     Bred  in  1886,  by  A. 

Koebele,  at  Los  Angeles,  Cal. 

Trirhopoda  pennipes  Fahr Anasa  tristis  De(i.     Issued   September  12  and  13, 

1891,  from  an  adult  received  from  M.  P.  Barnard, 
Kennett  Square,  Pa. 

Trichopoda  plumipes  Fabr Dissosteira  venustaNfw/.   Bred  by  A.  Koebele,  August 

30, 1887,  from  an  adult  collected  at  St.  Helena,  Cal. 

Winthemia  4-pustulata  Fahr Alypia  octomacnlato  llueb.     Issued  July  28,  1897, 

from  a  caterpillar  received  July  13  from  C.  G. 
Griswold,  Brooklyn,  X.  Y. 
Attaeus  cecropia  Linn.     Bred  by  Dr.  Riley  at  St. 

Louis,  Mo. 
Bombyeid.    Issued  October  21,  1882,  from  a  cater- 
pillar found  <»n  a  birch  tree. 
Datana  ministra  Drury. 

"Deilephila  lineata  Fabr.    (Riley,  Can.  Entomolo- 
gist, Vol.  XIX,  p.  165.) 
Feltia  herilis  (irote.     Issued  June  6,   1895,  from  a 
caterpillar  received  May  8  from  Spencer  Merrill, 
Mine  la  Motte,  Mo. 
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Winthemia  4-pustulata  Fabr Halisidota  tessellata  S.  <f*  A.     Issued  August  14, 

1896,  from  a  caterpillar  received  August  1  from 
L.  Collins,  Brooklyn,  N.  Y. 

*  Hemaris  diffinis  Baud.  (Forbes,  Psyche,  June, 
1893,  p.  467.) 

Laphygma  frugiperda  S.  f  A. 

Leucania  unipuncta  Haw.  Issued  June  12,  13,  14, 
and  18,  1879,  from  caterpillars  collected  by  Dr. 
Howard  near  Portsmouth,  Va.  Also,  August  12, 
1880,  from  a  caterpillar  received  August  2  from 
E.  A.  Ayres,  Stillville,  Va.  Also  June  21,  22,  and 
23,  1894,  from  caterpillars  received  June  7,  from 
E.  P.  Hatcher,  Chester,  Pa.  And  July  23,  1896, 
from  a  caterpillar  collected  at  Agawam,  Mass. 
Also  bred  in  1896,  by  M.  V.  Slingerland,  Ithaca, 
N.Y. 

Orgyia leucostigma  S.$*  A.  Issued  in  October,  1895, 
and  April  14,  1896,  from  caterpillars  collected  at 
Washington,  D.  C. 

Peridroma  saucia  ITueb.    Issued  June  10,  1872. 

Protoparce  ecleus  Hneb.  Bred  in  April,  1871,  by  Dr. 
Riley,  from  a  caterpillar  collected  the  previous 
year  at  St.  Louis,  Mo. 

Telea  polyphemus  Cram.  Issued  May  29,  1882,  from 
a  caterpillar  collected  September  5,  1881,  by  B.  P. 
Mann,  in  Washington,  D.  C. 

IL— Hosts  and  Thkir  Parasites. 

[The  breeding  records  are  omitted  in  this  part  of  the  list.] 
Host  insects.  Parasites. 

HYMENOPTERA. 

Bombus  fervidus  Fabr Brachycoma  davidsoni  Coq. 

Bom  bus  sp Frontina  frenchii  Will. 

Isodonta  elegans  Smith Pachyophthalmus  floridensis  Town. 

Lophyrus  abbotii  Leach Admontia  demylus  Wall: 

Lophyrus  lecontei  Fitch Admontia  demylus  Walk. 

Lophyrus  sp Euphorocera  claripennis  Macq. 

Exorista  petiolata  Coq. 

*  Phorqcera  comstocki  Will. 
PelopjBiis  cementarius  Drury Pachyophthalmus  floridensis  Town. 

Pachyophthalmus  signatus  Mvig. 

Schizocera  ebena  Nort Hypostena  floridensis  Town. 

Sphecius  speciosus  Drury Scnotainia  trilineata  r.  d.  W. 

Tenthredinid Hypostena  variabilis  Coq. 

*  Masicera  tenthredinidarum  Town. 

*  Tachina  rustica  Fall. 

Trypoxylon  politum  Say *  Pachyophthalmus  floridensis  Town. 

Trypoxylon  sp Pachyophthalmus  signatus  Meig. 

HEMIPTRRA. 

Anasa  tristis  DeG Trichopoda  pennipes  Fabr. 
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ORTHOPTERA. 

Acridiidid "Hilarella  fulvicornis  Coq. 

Trichojcda  plumipes  Fabr. 

Ocyptera  caroling  Desv. 
Chortophaga  viridifasciataDeG.Acemyiadentata  Coq. 

Dissosteira  Carolina  Linn Frontina  frenchii  Will. 

Dissosteira  venusta  Stdl Trichopoda  plomipes  Fabr. 

COLEOPTERA. 

Balaninus  nasicus  Say My  iophasia  a?nea  Wied. 

Calosoma  calidum  Fabr . Biomyia  georgiw  Br.  $  Berg. 

Calosoma  peregrinator  Guir Biomyia  georgi®  Br.  <f  Berg. 

Chalcodermus  sp Myiophasia  renea  Wied. 

Chrysomela multipnnctata  Say.  .Euphorocera  claripennis  Macq. 

Conotrachelus  jug]  and  is  Lee Myiophasia  aenea  Wied. 

Coptooycla  clavata  Fabr Hypos  ton  a  barbata  Coq. 

Diabrotica  12- punctata  Oliv Celatoria  diabrotica)  Shinier. 

Diabrotica  Boror  Lee Celatoria  diabrotica?  Shimer. 

Diabrotica  vittata  Fabr Celatoria  diabrotica  Shimer. 

Disonycha  xanthomelaena  Dalm.  Hypostena  barbata  Coq. 

Doryphora  10-lineata  Say Phorocera  dorypborse  liilty. 

Epilachnaborealis  Fabr Eupliorocera  claripennis  Macq. 

Lachnosterna  arcuata  Smith ....  Eutri  x a  masuria  Walk. 

Microphthalnia  disjuncta  Wied. 

Lachnosterna  in  versa  Horn Cryptomcigenia  thelitis  Walk. 

Sphenophoroa  parvulus  (lyll "Myiophasia  a*nea  Wied. 

Sphenophonis  robustus  Horn My  iophasia  robusta  Coq. 

LEPIDOPTERA. 

Acronycta  dactylina  Grote Am  obi  a  (lis  tin  eta  Town. 

Acronycta  bamamelis  Guen Euphorocera  claripennis  Macq. 

Exorista  eudryae  Town. 

Exorista  lobelia?  Coq. 

Acronycta  lobelia*  Guen Exorista  lobelias  Coq. 

Acronycta  luteicoma  G.  $  R  ....Exorista  eudryie  Town. 
Acronycta  occidentalis  G.  $  i?..Archytas  aterrima  Desv. 

Acronycta  ovata  Grote Arcbytas  aterrima  Desv. 

Acronycta  populi  Riley Tachina  mella  Walk. 

Acronycta  sp Exorista  eudry m  Town. 

Exorista  lobelia?  Coq. 

Adisopbanes  miscellus  Grote Trichophora  miscelli  Coq. 

Agra ul is  vanilla)  Linn Euphorocera  claripennis  Macq. 

Agrotis  sp Chn?toga?dia  crebra  v.  d.  W. 

Phoricha*ta  seqnax  WW. 
Agrotis  ypsilon  Rott Exorista  eudrya?  Town. 

Froutina  arcbippivora  Will. 

Linna?myia  comta  Fall. 

Ta ch  i n a  robnsta  Totvn . 
Aletia  argillacea  Hucb Euphorocera  claripennis  Macq. 

Froutina  aletia}  Riley. 
Alypia  octomaculata  Hueb Exorista  eudryae  Town. 

Wintlicmia  4-pnstulata  Fabr. 
Anisota  senatoria  S.  4'  -A Euphorocera  claripennis  Macq. 

Frontina  frenchii  Will. 
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'Anisota  virginiensis  Drury Frontina  frenchii  Will. 

Apatura  celtis  Jid.-Lcc *  Euphorocera  claripennis  Macq. 

Apatura  clyton  Pd.-Lcc Euphorocera  claripencia  Macq. 

Aracbnis  pi  eta  Pack Blcpharipeza  adusta  Loeic. 

Exorista  cheloni*  Pond. 
Arctia  docta  Walk Euphorocera  claripennis  Macq. 

Exorista  chelonhe  Pond. 

Arctia  phyllira  Jhrury Tachina  mella  Walk, 

Arctia  sp Exorista  affinis  Fall. 

Argynnis  cybele  Vain- *  Phorocera  saundersii  Will. 

Arzama  obliquata  C.  «y-  P Masicera  myoidira  Dear. 

Attncus  cecropia  TAnn Frontina  frenchii  Will: 

Winthemia  4-pustulata  Fahr. 

Attacus  sp Frontina  frenchii  Will. 

Blastobasis  nubilella  Zell Hypostena  floridensis  Town. 

Boarmia  pampinaria  Guen Exorista  boarmia*  Coq. 

Bombycid Pse  ndocha>ta  argentifrons  Coq. 

Winthemia  4-pustulata  Fnbr. 
Carneades  messoria  Harris Aphria  ocypterata  Town. 

Linmemyia  comta  Fall. 

Carneades  sp Cha*toga*dia  monticola  Pigot. 

Carpocapaa  pomonella  Linn Hypostena  variabilis  Coq. 

Ceratoniia  amyntor  JJueb Stnrmia  inquinata  r.  d.  W. 

Ceratomia  catalpa'  Poisd Euphorocera  claripennis  Macq. 

Froutina  frenchii  Will. 
Ceratomia  undulosa  Walk Exorista  ceratomia1,  Coq. 

Stnrmia  inquinata  r.  d.  W. 
Cerura  sp Archy  tas  aterrima  Desr. 

Frontina  aletim  Riley. 
Chrysophanus  xanthoides  Poisd.  *Exorista  confinis  F*all. 
Citheronia  regalis  Fabr Belvosia  bifasciata  Fahr. 

Frontina  frenchii  Will. 

Clisiocampa  americana  Harr Frontina  frenchii  Will. 

Clisiocampa  californica  N/rr/c/*..*Archytas  analis  Fabr. 

Frontina  frenchii  Will. 
Clisiocampa  constricta  Stretch.  ..Blepharipeza  adusta  Loetc. 

Frontina  archipivora  Will. 

Frontina  frenchii  Will. 
Clisiocampa  disstria  If  neb Euphorocera  claripennis  Macq. 

*Frontina  frenchii  Will. 

*  Tachina  in  el  la  Walk. 

Clisiocampa  pluvialis  Ihjar Frontina  archippivora  Will. 

Clisiocampa  sp Tachina  mella  Walk, 

Tachina  robusta  Toirn. 
Clisiocampa  thoracica  Stretch.  ..Blepharipeza  adusta  Loew. 

Exorista  futilis  O.  S. 

Frontina  frenchii  Will. 

Tachina  mella  Walk. 

Crocota  rnbicundaria  JTncb Euphorocera  claripennis  Macq. 

Danais  archippus  Fabr Frontina  archippivora  H'Ul. 

Dasylopha  anguina  S.  <J-  J Frontina  aletiw  Riley, 

Frontina  frenchii  Will. 

Datana  contraeta  Walk Euphorocera  claripennis  Macq. 

Datana  ministra  Jhrury Frontina  frenchii  Will. 

Winthemia  4-pustulata  Fabr. 
Datana  sp Frontina  frenchii  Will. 
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Deilephila  lineata  Fabr Stnrmia  inqninata  v.  d.  W. 

*  Wintheuiia  4-pustulata  Fabr. 

Dendrobinus  howardi  Dyar Exorista  confinis  Fall. 

Dryocampa  rnbicunda  Fabr *  Belvosia  bifasciata  Fabr. 

Frontina  frenchii  Will. 
Ecpantheria  scribouia  Stoll Jurinia  metallica  Desv. 

Stnrmia  albifrons  Walk. 

Empretia  stimulea  Clem Eupborocera  claripennis  Macq. 

Enbolinaf  sp Eupborocera  claripennis  Macq. 

Eucaterva  variaria  (irote *  Hyphantrophaga  hyphantria'  Town. 

Euchjptea  egle  Drury *  Frontina  frenchii  Will. 

Enclea  cippus  Cram Exorista  blanda  0.  S. 

Eudamus  tityrus  Fabr *  Spallanzania  hesperidarum  Will. 

Endryas  nnio  Hueb Exorista  eudryw  Town. 

Eufitcbia  ribearia  Fitch *  Masicera  eufitchia*  Town. 

Feltia  berilis  Grote Eupborocera  claripennis  Macq. 

Wintbemia  4-pustulata  Fabr. 

Hadena  apamiformis  Grote Exorista  fntilis  O.  S. 

Hadena  devastatrix  Brace Gonia  capitata  DcG. 

Hadena  lignicolpr  Guen *  Echinomyia  algens  Wied. 

Halisidota  argentata  Pack Macquartia  pristis  Walk. 

Halisidota  edwardsii  Pack Hlepharipeza  adusta  Loew. 

Halisidota  maculata  Harr Frontina  aletiw  Riley. 

Halisidota  tessellata  S.  <f-  A Eupborocera  claripennis  Macq. 

Frontina  aletia>  7?i7c?/. 

Wintbemia  4-pustulata  Fabr. 
Harrisina  ainerioana  Harr Eupborocera  claripennis  Macq. 

Sturniia  harrisina*  Coq. 
Heliotbis  armiger  Hueb Frontina  armigera  Coq. 

Frontina  frenchii  Will. 

Hemaris  diffinis  fioisd *  Wintbemia  4-pustulata  Fabr. 

Hemilenca  artemis  Pack Euphorocera  claripennis  Macq. 

Herailenca  electra  Wright Enphorocera  claripennis  Macq. 

Hemilenca  raaia  Drury Stnrmia  inquinata  v.  d.  W. 

Hemilenca  sp Belvosia  bifasciata  Fabr. 

Heterocampa  martbesia  Cram . . .  Exorista  eudry a*,  Town. 

Hydro?cia  nitela  Guen Masicera  myoida*a  Desr. 

Hyperchiria  io  Fabr Exorista  eudry  n>  Town. 

Frontina  frenchii  Will. 
Hyphantria  cunea  Drury Hyphantrophaga  hyphantria*  Town. 

*  Masicera  eufitcbia*  Town. 
Panzeria  radicum  Fabr. 

Hyphantria  sp Panzeria  radicum  Fabr. 

Hyponomeuta       raultipunctella 

Clem Exorista  pyste  Walk. 

Hypsoropba  hormos  Hueb Frontina  frenchii  Will. 

Icbthyura  inclnsa  Hueb Frontina  frenchii  Will. 

Isa  inornata  G.  <f  R Exorista  isa*  Coq. 

Lagoa  crispata  Pack Archytas  aterrima  Desr. 

Lagoa  opercularis  S.  $  A Exorista  fla  virostris  r.  d.  W. 

Frontina  aletiu*  Riley. 

Lagoa  sp Euphorocera  claripennis  Macq. 

Luphygma  flavimaculata  //an'.. Frontina  archippivora  Will. 
Lapbygma  frugiperda  6'.  «f  A Gonia  capitata  DeG. 

Wintheuiia  4-pustulata  Fabr. 
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Lencania  nnipuncta  Haw Belvosia  unifasciata  Desr. 

*(f)Cistogaster  immaculata  Macq. 

*(  f  )Myiophasia  aenea  Wied. 

•(f)Ocyptera  oarolinse  Desr. 

Phorocera  leucaniro  Coq. 

#(t)Senotainia  trilineata  r.  d.  W. 

Winthemia  4-pustulata  Fabr. 
Leacarctia  acnea  Drury 'Blepharipeza  adnata  Loew. 

Sturmia  albifrons  Walk. 

Tachina  mella  Walk. 

Limacodes  sp *Macquartia  pristis  Walk. 

Loxostege  similalia  Gnen Exorista  boarmiw  Coq. 

Phorocera  parva  Bigot. 

Lyca>na  exilis  Boisd Exorista  ronfinis  Fall. 

Lycffna  paendargiolns  i?tf.-Z^c..*Exori8ta  con  fin  is  Fall. 

Lycajna  sp Exorista  confi  nis  Fall. 

Mamestra  trifolii  Rott Enphorocera  claripennis  Macq. 

Megathymus  yuccas  Bd.-Lec Phorocera  comstocki  Will. 

Melissopus  latiferreanu  WUhm. .  Plectops  melissopodis  Coq. 

Mineola  indiginella  Zell Exorista  pyste  Walk. 

Nisoniades  brizo  Bd.-Lec *  Exorista  blanda  0.  S. 

Noctua  fennica  Tausch *  Phoricha'ta  sequax  Will. 

Noctuid Phoricha»ta  sequax  Will. 

CEdetuasia  concinna  S.$-  A Enphorocera  claripennis  Macq. 

Omphalocera  cariosa  Led Exorista  ceratomhe  Coq. 

Exorista  flavirostria  v.  d.  W. 
Orgyia  leucostigma  S.  $  A Eu phorocera  claripennis  Macq. 

Exorista  griaeomicans  r.  d.  W. 

Exorista  lobelia  Coq. 

Frontina  aletia>  Riley. 

Frontina  frenchii  Will. 

Tachina  mella  Walk. 

Winthemia  4  pustulata  Fabr. 

Papilio  thoaa  Linn Frontina  irreqnieta  Walk. 

Papilio  turnus  Linn *Frontina  frenchii  Will. 

Pempelia  ap Exorista  ceratoniiw  Coq. 

Peridroma  saucia  Hueb Chae togwdia  monticola  Bigot. 

Gonia  capitata  DeG. 

Winthemia  4-pustulata  Fabr. 

Phaaiana  neptata  Gum Enphorocera  claripennis  Macq. 

Philampelns  achemon  Drury Sturmia  inquinata  r.  d.  W. 

Philampelus  vitis  Linn Frontina  violenta  Walk. 

Phyciodes  sp Sturmia  phyciodis  Coq. 

Pieria  rap»  Linn *  Exorista  vulgaris  Fall. 

Plusia  californica  Speyer Siphona  plusiao  Coq. 

Plodia  sp Epigrimyia  floridensia  Town. 

Porthetria  dispar  Linn *Tachina  mella  Walk. 

Protoparce  Carolina  Linn Sturmia  inquinata  r.  d.  W. 

Protoparce  eeleus  Hueb Stnrmia  distincta  Wied. 

Sturmia  inquinata  r.  d.  W. 

Winthemia  4-pnstulata  Fabr. 

Protoparce  cingulata  Fabr Sturmia  inquinata  r.  d.  W. 

Protoparce  jaraaicensis  Butler.  ..Sturmia  distincta  Wied. 
Pyralid Exorista  ceratomi  w  Coq. 

Exorista  pyste  Walk. 

Frontina  frenchii  Will. 
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Pyralid Leskiomiraa  tenera  Wied. 

Pseudocha'ta  pyralid  is  Coq. 
Pyrameis  atalantu  /  '  **  • Exorista  eudryre  Town. 

"Exorista  futilis  0.  S. 
Pyrantels  cardui  Linn Chaptoga^dia  monticola  Bigot. 

•Exorista  blanda  O.  S. 

Frontina  archippivora  Will. 

*  Frontina  frenchii  Will. 

Pyrameis  carye  Hueb Frontina  archippivora  Will. 

Pyransta  penitalis  Grote *Exorista  vulgaris  Fall. 

Hypos  ten  a  variabilis  Coq. 
Panzeria  penitalis  Coq. 

*  Phorocera  comstocki  Will. 

Pyrrharctia  isabella  S.  «f  A Tachina  mella  Walk. 

Rettniasp Adniontia  retinia)  Coq. 

Schizura  ipomcejp  Dottbl Sturmia  schizurw  Coq. 

Schizura  unicornis  »S.  «f  J *  Frontina  frenchii  Will. 

Smerinthus  cerisyi  Kirby Frontina  frenchii  Will. 

Sphingid Sturmia  distincta  Wied. 

Taeniocampa  rufula  Grote Chietogjedia  crebra  r.  d.  W. 

Telea  polyphemus  Cram Frontina  frenchii  Will. 

Winthcmia  4-pustulata  Fabr. 

Thecla  autoly  ens  Edw *  Exorista  pyste  Walk. 

Tbecla  calanns  Hueb *  Exorista  confinis  Fall, 

Tortrix  citrana  Fern Phorocera  parva  Bigot. 

Tortricid Exorista  pyste  Walk. 

Hypostena  tortricis  Coq. 

Phorocera  tortricis  Coq. 
Vanessa  antiopa  Linn *  Euphorocera  claripennis  Macq. 

•Frontina  violenta  Walk. 

Phorocera  doryphorre  Riley. 
Vanessa  milberti  Godt *  Hyphantrophaga  hyphantrire  Town. 

CLASSIFICATION. 

Probably  no  single  family  of  Diptera  has  received  greater  considera- 
tion in  Europe  than  the  Tachinidie,  and  yet,  strange  as  this  may  seem,  no 
o  Jier  family  at  the  present  time  is  in  greater  disorder.  Several  authors 
accord  them  only  subfamily  rank,  but  it  appears  desirable  to  consider 
them  as  a  distinct  family,  although  their  relationship  to  the  Dexidse 
and  Sarcophagidse  is  a  very  intimate  one.  They  may  be  recognized  by 
the  bare,  or  at  least  never  plumose,  antennal  arista.  They  are  com- 
monly divided  into  five  subfamilies,  and  these  have  by  one  or  two 
writers  even  been  accorded  family  rank.  The  characters  employed  in 
separating  them  are  as  follows : 

Abdomen  destitute  of  stout  macrochiptu' : 

With  only  four  abdominal  segments Gymnosominra. 

With  five  or  six  abdominal  segments Phasing. 

Abdomen  bearing  stout  macrochieta> : 

With  only  four  abdominal  segments Tachininw. 

With  five  abdominal  segments — 

Abdomen  not  olavate Pbaniwr. 

Abdomen  clavate,  narrow  at  the  base Ocypteriujp. 
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This  classification  looks  very  nice  on  paper,  but  when  we  under- 
take to  apply  it  to  the  specimens  themselves,  then  the  difficulty  arises. 
In  the  first  place,  in  many  species  the  inacroclnetae  are  so  reduced  in 
size  that  it  is  no  easy  matter  to  decide  as  to  whether  they  should  be 
considered  as  macrochietre  or  simply  as  bristly  hairs.  Then  again,  the 
males  of  several  species  have  five  visible  abdominal  segments,  while 
their  females  have  only  four;  and,  conversely,  the  females  of  a  few 
species  have  five  and  their  males  only  four.  This  difference  is  due  to 
the  greater  or  less  development  of  what,  in  those  with  only  four  abdom- 
inal segments,  is  the  first  segment  of  the  genitalia,  and  as  this  varies 
in  size  in  the  different  species,  it  is  not  always  easy  to  decide  as  to 
whether  to  regard  it  as  belonging  to  the  genitalia  or  as  forming  a  dis- 
tinct abdominal  segment.  In  at  least  one  genus  (Heinyda),  the  fourth 
abdominal  segment  is  so  reduced  in  size  as  to  appear  as  a  part  of  the 
genitalia,  and  thus  there  are  apparently  only  three  abdominal  segmeuts. 
These  differences,  therefore,  are  developmental  rather  than  structural. 
If  there  were  differences  in  habits  between  these  subfamilies  there 
would  then  be  some  reason  for  retaining  these  divisions,  but  the  differ- 
ences are  so  slight  that  they  hardly  enter  into  this  consideration. 
Thus  the  Tachinime  are  known  to  attack  the  Hymenoptera,  Lepidoptera, 
Diptera,  Coleoptera,  and  Orthoptera,  bat  not  the  Hemiptera;  the  Phasi- 
ng and  Ocypterime  attack  the  Coleoptera,  Orthoptera,  and  Hemiptera: 
the  Gymnosomi me  attack  the  Hemiptera  only,  and  thePhanirne  theCole- 
optera.  It  will  thus  be  seen  that  all  of  these  subfamilies,  with  the  excep- 
tion of  the  Gymnosomina*,  attack  Coleoptera;  that  all  except  the 
Tachinina*  and  Phaniiue  prey  upon  the  Hemiptera;  while  the  Tachinina* 
is  the  only  one  known  to  attack  the  Hymenoptera,  Lepidoptera,  and 
Diptera.  In  point  of  numbers  the  Tachininro  outnumber  all  of  the 
other  subfamilies  put  together  by  at  least  fifteen  species  to  one,  and  to 
this  fact  alone  is  apparently  due  the  greater  diversity  in  regard 
to  their  hosts. 

The  most  recent  attempt  at  a  classification  of  the  Tachinidsc  of  the 
world  is  by  Brauer  and  Bergenstamm,  of  Vienna,  Austria.  These 
authors,  who  are  new  workers  in  this  field,  had  access  to  the  types  of 
most  of  the  species  described  by  Meigen,  Wiedemann,  Schiner,  Ilondani, 
Jaennicke,  and  several  by  Macquart,  and  their  figures  and  redescrip 
tions  of  many  of  the  species  can  not  but  prove  to  be  great  aids  to  future 
students  of  this  group.  In  the  first  part  of  their  work l  they  threw 
together  in  one  mass  the  five  families:  (Estrida*,  Tachinida\  Dexid;e, 
Sarcophagkhe,  and  Musciche,  and  out  of  this  chaotic  mass  they  erected 
fifty-fire  families,  which  were  duly  given  family  names;  but  this  classifi- 
cation did  not  prove  satisfactory  to  the  authors,  so  in  the  third  or  last 
part  of  their  systematic  work  they  again  threw  all  the  families  into  one 
and  divided  it  into  sixty  groups,  which  they  call  sections. 

'  Published  in  the  Drnksrhriften  <ler  MatliomatiHch-XaturwiNMeuehaftlichon  Classo 
der  Kaiserlicheii  Akademio  der  Wissenschnftcn  for  1SK9. 
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So  far  as  oar  own  fauna  is  concerned,  the  species  are  too  nearly 
related  to  one  another,  both  structurally  and  also  in  regard  to  their 
habits,  to  permit  of  being  separated  into  smaller  groups  with  any 
degree  of  satisfaction. 

TERMS   USED   IN   DESCRIBING   TACHINID^E. 

Only  a  few  terms  employed  in  the  preseut  work  will  require  an  expla- 
nation, since  in  most  cases  the  terms  used  in  designating  the  various 
parts  of  the  specimens  are  the  same  as  those  employed  in  the  other 
departments  of  entomology.  The  term  macroehwtw  is  used  to  desig- 
nate the  stout  bristles  which  arise  from  a  convex  and  usually  polished 
base;  ihey  are  regularly  arranged  in  pairs,  rows,  or  otherwise,  and 
aftbrd  excellent  specific  and  sometimes  even  generic  characters.  The 
frontal  bristles  are  composed  of  two  rows  of  such  macroclneta*,  which 
descend  from  the  very  top  of  the  head  to  or  below  the  insertion  of  the 
antenna*.  The  ocellar  bristles  are  composed  of  a  pair  of  maerocluetiB 
placed  among  the  ocelli,  but  they  are  absent  in  several  species.  The 
orbital  bristles  are  two  or  more  pairs  of  forwardly  directed  macrocha^e, 
situated  between  the  frontal  bristles  and  the  eyes;  they  are  usually 
present  in  female  specimens,  and  sometimes  also  in  the  males.  Beneath 
the  antenna?,  is  a  cavity  known  as  the  facial  depression,  bounded  on 
the  sides  by  the  facial  ridges;  at  the  lower  ends  of  the  ridges  is  a 
pair  of  macroclnetai  called  the  vibrissa'.  The  cheeks  are  between  the 
lower  ends  of  the  eyes  and  the  opening  of  the  mouth.  The  antennw, 
as  well  as  their  two  aristcv,  are  always  composed  of  three  joints,  but 
sometimes  the  basal  joint  is  extremely  short. 

On  the  thorax  the  two  rows  of  macrocha3ta3  in  the  middle  of  the 
dorsum  are  known  as  acrostichal,  and  the  next  two  rows  are  the  dorsal, 
although  these  four  rows  are  sometimes  called  the  dor  so  centrals;  these 
rows  usually  extend  the  entire  length  of  the  thorax,  those  in  front  of 
the  transverse  suture  being  called  the  prcesutural  and  those  behind  it 
the  postsutural;  but  when  the  latter  term  is  used  in  the  accompanying 
pages  it  applies  to  those  in  the  outer  rows  only.  The  row  on  either 
side  of  these  four  is  called  the  intra-alar;  this  row  sometimes  extends 
in  front  of  the  transverse  suture  by  a  single  inacrochasta,  which  has 
received  the  name  of  the  prccsutural  intra-alar  bristle.  One  European 
author,  Mr.  Girschner,  proposes  to  separate  the  Tachinuhe  into  two 
groups  according  to  whether  this  bristle  is  present  or  absent,  but  in 
some  of  our  species  it  is  present  in  some  specimens  but  absent  in  others 
that  belong  to  the  same  species;  this  character,  therefore,  is  not  of 
specific,  much  less  of  subfamily,  importance.  The  sternopleural  macro- 
chilia? are  situated  on  the  upper  part  of  the  transverse,  more  or  less 
triangular,  piece  located  on  the  sides  of  the  thorax  between  the  front  and 
middle  coxa*;  when  only  one  is  present,  this  is  the  posterior;  when  two, 
these  are  the  anterior  and  the  posterior ;  when  three,  two  are  in  front  and 
one  behind;  and  when  four,  these  are  in  a  downwardly  curving  row. 

The  inacrochajtui  on  the  dorsum  of  the  abdomen  are  called  discal 
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when  situated  near  the  middle  of  the  length  of  the  segment,  and  mar- 
ginal  when  located  near  its  posterior  margin. 

The  veins  and  cells  of  the  wings  are  called  by  the  same  terms  as  in 
the  other  families  of  Diptera,  except  that  the  first  posterior  cell  is  com- 
monly called  the  apical,  and  the  portion  of  the  fourth  vein  beyond  the 
bend  is  sometimes  termed  the  apical  crossvein. 

TABLE   OF  GENERA. 

The  only  attempt  at  publishing  a  synoptic  table,  comprising  all  of  the 
genera  reported  as  occurring  in  North  America,  is  that  by  Mr.  0.  H.  T. 
Townsend,  in  the  Proceedings  of  the  Entomological  Society  of  Wash- 
ington 1  and  in  the  Transactions  of  the  American  Entomological  Soci- 
ety.2 That  in  the  former  publication  is  a  reprint  of  the  table  giveu  by 
Dr.  Schiner,3  and  that  in  the  latter  a  reprint  of  the  one  by  F.  M.  van 
der  Wulp,4  both  modified  so  as  to  comprise  only  the  North  American 
genera.  As  the  author  did  not  have  access  to  specimens  of  many  of 
these  genera,  and  as  the  characters  he  uses  are  in  many  cases  not  of 
specific,  much  less  of  generic,  value,  the  result  is  not  altogether  satis- 
factory, and  I  have  therefore  constructed  an  entirely  new  table, 
which,  however,  includes  only  those  geuera  from  America  north  of 
Mexico  of  which  I  have  examined  representatives.  A  list  of  the  remain- 
ing genera  reported  from  this  region  is  given  at  the  end  of  the  table. 

In  some  cases  doubt  will  arise  as  to  which  section  a  given  genus 
should  be  referred,  but  in  such  cases,  at  least  so  far  as  they  occur  to 
the  writer,  the  genus  is  placed  in  both  sections: 

1.  Abdomen  provided  with  true  macrochirtje 8. 

Abdomen  destitute  of  macroch%ta*,  apical  cell  ending  at  or  near  the  extreme 

wing  tip 2. 

2.  Upper  side  of  abdomen  very  convex,  abdomen  subhemispherical,  sides  of  face 

bare 3. 

Upper  side  of  abdomen  flat,  or  the  abdomen  elongated  and  cylindrical 4. 

3.  Antenna)  not  reaching  lower  third  of  face (p.  42)  Cuiog aster. 

Antenna?  reaching  lowest  fifth  of  face,  or  even  lower (p.  43)  Gymnosowa. 

4.  Hind  tibia)  outwardly  not  ciliate  with  scales 5. 

Hind  tibia)  ciliate  with  nearly  erect  scales,  sides  of  face  bare.,  (p.  47)  Triohopoda, 

5.  Sides  of  face  bare 6. 

Sides  of  face  bristly,  third  and  fourth  veins  almost  equally  converging  toward 

their  tips,  which  meet  or  almost  meet  each  other (p.  49)  GytAnophauia. 

6.  Proboscis  at  most  slightly  louger  than  the  head,  geniculate  near  the  base  onlv, 

antennae  at  most  reaching  slightly  below  middle  of  face,  apical  cell  closed,  the 

petiole  at  least  twice  as  long  as  the  small  crossvein 7 

Proboscis  bristle  like,  almost  as  long  as  the  body,  geniculate  near  the  base  and 
also  near  the  middle (p.  49)  Evsiphona. 


i  Vol.  II,  pp.  92  to  99;  April  2, 1891. 

•Vol.  XIX,  pp.  134  to  141 ;  June,  1892. 

3Fauna  Austriaea,  Diptera,  Vol.  I,  pp.  LXX  to  LXXI;  1862. 

«  Bioiogia  Ceutrali-Americana,  Diptera,  Vol.  II,  pp.  5  to  7,  and  41  to  44  j  1888  and  1890. 
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7.  Sides  of  front  hairy  except  a  narrow  space  along  each  eye (p.  44)  Alophora. 

Sides  of  front  hare  except  two  or  three  rows  of  hairs  along  eaeh  side  of  the 

frontal  vitta (p.  43)  Phorantha. 

8.  Palpi  present,  well  developed 17. 

Palpi  absent  or  rudimentary,  facial  ridges  never  bristly  on  more  than  the  lowest 

fourth,  first  vein  bare 9. 

9.  Eyes  bare,  or  with  indistinct,  short,  sparse  hairs 10. 

Eyes  distinctly  hairy,  apical  cell  ending  far  before  the  wingtip,  sides  of  face 

bare,  upper  edge  of  third  antcnnal  joint  concave (p.  86)  Linncumyia. 

10.  Face  on  the  sides  bearing  hairs  or  uiacrocha?ta? 11. 

Face  on  the  sides  bare 14. 

11.  Head  at  the  vibrissa*  as  long  as  at  base  of  antennte,  apical  cell  ending  far  before 

the  extreme  wingtip 12. 

Head  at  vibrissa?  much  shorter  than  at  base  of  antenna',  sides  of  face  bare  except 
the  row  of  three  or  four  macrochu?ta?  on  each;  apical  cell  ending  close  to  the 
extreme  wingtip (p.  126)  Atrophopalpus. 

12.  With  one  or  more  stout  macrocha?ta?  on  each  side  of  face  near  lower  end  of  the 

eye 13. 

Without  such  macrocha?ta?,  body  very  robust (p.  145)  Epalpm. 

13.  Each  side  of  the  face  bearing  one  macrochteta,  body  slender,  (p.  139)  Trichophora. 
Each  side  bearing  two  or  three  macrochtctffi,  body  robust (p.  140)  Cuphocera, 

14:  Proboscis  at  most  only  slightly  longer  than  height  of  head 15. 

Proboscis  over  twice  as  long  as  height  of  head,  head  at  vibrissa  longer  than 
at  base  of  antennae,  apical  cell  ending  close  to  the  wiugtip (p.  73)  Beskia. 

15.  Horizontal  diameter  of  head  at  the  vibrissa?  as  long  as  at  base  of  antenna?. . .  16 
Horizontal  diameter  of  head  at  vibrissa?  much  shorter  thau  at  base  of  antennte, 

apical  cell  open,  ending  considerably  before  the  extreme  wingtip.  .(p.  66)  Ervia. 

16.  Apical  cell  open,  ending  at  the  extreme  wingtip (p.  67)  Apinops. 

Apical  cell  closed,  its  petiole  longer  than  the  small  crossvein,  ending  far  before 

the  extreme  wingtip (p.  86)  Ocyptera. 

17.  First  vein  bare 30. 

First  vein  wholly  or  partly  bristly,  two  or  more  pairs  of  frontal  bristle  below 

base  of  antenna?,  vibrissa?  nearly  on  a  level  with  front  edge  of  oral  margin, 
antenna)  reaching  at  least  to  lowest  fifth  of  face 18. 

18.  Eyes  bare  or  with  indistinct  short  sparse  hairs 20. 

Eyes  distinctly  hairy,  head  at  the  vibrissa'  noticeably  shorter  than  at  base  of 

antenme,  sides  of  face  bare,  apical  cell  open 19. 

19.  Facial  ridges  bristly  on  more  than  the  lower  half,  third  vein  bearing  from  one  to 

three  bristles  near  its  base (p.  65)  Hypochwta, 

Facial  ridges  never  bristly  on  more  than  the  lowest  fourth,  third  vein  bristly 
more  than  halfway  from  base  to  the  small  crossvein (p.  90)  Exoristoidea. 

20.  Diameter  of  head  at  vibrissa  us  loug  as  at  base  of  antennte 26. 

Diameter  of  head  at  vibrissas  noticeably  shorter  than  at  base  of  antenna? 21. 

21.  Tip  of  apical  cell  far  before  the  extreme  tip  of  wiug 23. 

Tip  of  apical  cell  at  or  .close  to  the  extreme  tip  of  wing 22. 

22.  Penultimate  joint  of  arista  over  thrco  times  as  long  as  broad,  facial  ridges  never 

bristly  on  more  than  the  lowest  ii fth (p.  57)  Plectops. 

Penultimate  joint  of  arista  not,  or  ouly  slightly,  longer  than  broad,  facial  ridges 
bristly  on  at  least  the  lower  half (p.  59)  Chtrtophleps. 

23.  Apical  cell  open 24. 

Apical  cell  closed  and  long  petiolate (p.  126)  Metachwta. 

24.  Sides  of  face  destitute  of  rows  of  macrocha*ta> 25. 

Sides  of  face  each  bearing  a  row  of  macrocha'tat  which  descends  almost  to  the 

Jower  end  of  $be  eye -. , (p.  127)  Chcttoplagia, 
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25.  Bend  of  fourth  vein  furnished  with  a  long  appendage,  hind  crossvein  unusually 

oblique,  lowest  frontal  bristles  directed  downward,  proboscis  thick,  fleshy, 

labella  large (p.  78)  Plagia. 

Bend  of  fourth  vein  destitute  of  an  appendage,  hind  crossvein  nearly  at  right 
angles  to  the  fourth  vein : (p.  118)  Houghia. 

26.  Fourth  vein  ending  at  or  close  to  the  extreme  tip  of  wing 27. 

Fourth  vein  ending  less  than  halfway  from  tip  of  second  vein  to  the  extreme  tip 

of  wing,  proboscis  slender,  labella  very  small,  lowest  frontal  bristles  directed 
upward (p.  78)  Siphoplagia. 

27.  Third  veiu  bristly  at  least  almost  to  the  small  crossvein,  proboscis  at  most  only 

slightly  longer  than  height  of  head 28. 

Third  veiu  bristly  on  less  than  one-third  of  tho  distance  from  its  base  to  the 
small  crossvein,  proboscis  twice  as  long  as  height  of  head.. (p. 74)  Epigrimyia. 

28.  Arista  pubescent,  the  longest  scarcely  half  as  long  as  the  greatest  diameter  of 

the  arista 29. 

Arista  bearing  short  hairs,  the  longest  of  which  are  slightly  longer  than  it*  great- 
est diameter (p.  07;  I^akiomima. 

29.  Frontal  vitta  next  the  antenna*  nearly  four  times  as  wide  as  either  side  of  the 

front,  third  vein  never  bristly  to  the  small  crossvein,  scutellum  bearing  only 

two  pairs  of  long  marginal  macroch;et;e (p.  59)  Lasioneura. 

Froutal  vitta  next  the  antenme  at  most  twice  as  wide  as  either  side  of  the  front, 
third  vein  bristly  almost  to  its  tip,  scutellum  bearing  three  pairs  of  long  mar- 
ginal nuicrochwtiB (p.  58)  Actia. 

30.  Face  on  the  lower  half  of  its  sides  bare 79. 

Face  bearing  macrochieta?  or  bristly  hairs  on  at  least  a  portion  of  the  lower  half 

of  its  sides 31. 

31.  Tip  of  apical  cell  far  before  the  extreme  tip  of  wing 40. 

Tip  of  apical  cell  at  or  close  to  the  extreme  tip  of  wing,  proboscis  beyond  the 

basal  articulation  at  most  ouly  slightly  longer  thnn  height  of  head 32. 

32.  Abdomen  subopaque,  partly  or  wholly  covered  with  grayish  pollen 33. 

Abdomen  largely  or  wholly  shining  aud  destitute  of  pollen.. (p.  50)  Myiophasia. 

33.  Eyes  bare,  or  with  indistinct,  short,  sparse  hairs 34. 

Eyes  distinctly  hairy,  antenna*  as  long  as  the  face,  facial  ridges  never  bristly 

on  more  than  the  lowest  fourth (p.  52)  EuUuiona. 

34.  Frontal  bristles  to  the  number  of  from  one  to  three  pairs  beneath  base  of  anten- 

na*; antenna?  at  least  three- fourths  as  long  as  the  face 37. 

Frontal  bristles  not  descending  beneath  base  of  antenme ;  anteunm  less  than  two- 
thirds  as  long  as  face,  cheeks  two-thirds  as  broad  as  eye-height,  .(p.  51)  Phyto. 

35.  36.  (Omitted.) 

37.  First  posterior  cell  open,  or,  if  closed,  short  petiolate 38. 

First  posterior  cell  closed  and  long  petiolate,  the  petiole  as  long  as  the  hind 

crossvein,  third  vein  bristly  almost  to  the  small  crossveiu. . .  (p.  51)  Mauromyia, 

38.  Third  vein  never  bristly  on  more  than  one-fourth  of  the  distance  from  base  to 

small  crossvein,  sides  of  face  destitute  of  macroeha*ta^ 39. 

Third  vein  bristly  at  least  three- fourths  of  distance  from  base  to  the  small  cross- 
vein,  sides  of  faco  bearing  macrochreta} (P«52)  Ceratomyiella. 

39.  Face  in  profile  strongly  convex,  orbital  bristles  usually  present  in  both  sexes, 

front  tarsi  of  female  generally  dilated (p.  53)   Admontia. 

Face  in  profile  concave,  orbital  bristles  wanting  in  the  male,  front  tarsi  slender 
in  both  sexes (p.  52 )  Cryptomeigenia. 

40.  Eyes  bare,  or  with  indistinct  short  sparse  hairs 49. 

Eyes  distinctly  hairy 41. 

41.  Sides  of  face  bearing  stout  macrocha'ta*,  at  least  near  lower  end  of  each  eye..  45. 
Sides  of  face  destitute  of  niacroclnctu) 42, 
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42.  Macrochreta?  of  second  segment  of  abdomen  covering  more  than  its  apical  half.  44. 
Macrochietw  of  second  segment,  when  present,  confined  to  the  apical  fifth  of  this 

segment 43. 

43.  Cheeks  over  one-third  as  broad  as  the  eye-height (p.  50)  Myiophasia. 

Cheeks  less  than  one-sixth  as  broad  as  the  eye-height (p.  124)  Winthemia. 

44.  Third  joint  of  the  antenna?  almost  straight  on  the  front  edge,  the  apex  subtrun- 

cated (p.  145)  Jiombyliomi/ia. 

Third  joint  strougly  convex  on  the  front  edge,  tho  apox  ronnded.  (p.  147)  Jurinella. 

45.  Posterior  end  of  hind  crossvein  nearer  to  the  margin  of  the  -wing  than  to  the 

small  crossvein 46. 

Posterior  end  of  hind  crossvein  at  least  twice  as  far  from  the  margin  of  tho  wing 
as  from  the  small  crossvein,  third  joint  of  ante  nine  less  than  three  times  as 
long  as  tho  second (p.  78)  Cyrtophla'ba. 

46.  Facial  ridges  never  bristly  on  more  than  the  lowest  fifth 47. 

Facial  ridges  bristly  on  at  least  the  lower  half,  third  joint  of  antenna)  about 

three  times  as  long  as  the  second,  apical  cell  open (p.  136)  Gwdiopsis. 

47.  Last  joint  of  antenna)  at  least  five  times  as  long  as  the  second 48. 

Last  joint  scarcely  longer  than  the  second,  penultimate  joint  of  arista  broader 

than  long (p.  125)  Muscopteryx. 

48.  Penultimate  joint  of  arista  at  least  three  times  as  long  as  broad,  third  joint  of 

antenna)  of  male  divided  lengthwise  into  two  parts,  two  pairs  of  orbital  bris- 
tles in  both  sexes (p.  137)  Dichocera. 

Penultimate  joint  at  most  slightly  longer  than  broad,  third  joint  of  antenna) 
entire,  male  destitute  of  orbital  bristles (p.  126)  Paradidyma. 

49.  Ocellar  bristles  present 55. 

Ocellar  bristles  wanting 50. 

50.  Vibrissas  inserted  near  lower  edge  of  face 51. 

Vibrissa)  inserted  near  the  middle  of  the  face,  cheeks  broader  than  the  eye  height. 

(p.  138)  Microphthalma. 

51.  Sides  of  face  destitute  of  uiacrochaeta? 52. 

Sides  of  the  face  each  bearing  two  or  three  stout  macrochajtie  on  the  lower  part. 

(p.  140)  Peleteria. 

52.  Second  segment  of  abdomen  never  bearing  more  than  six  marginal  macroch&tffi. 

(p.  141)  Archytas, 
Second  segment  of  abdomen  bearing  at  least  twelve  margiual  macrocha)tu)..  53. 

53.  Palpi  gradually  thickening  from  the  base  outwardly,  proboscis  shorter  than 

height  of  head 54. 

Palpi  thickened  on  the  apical  three- fourths,  proboscis  beyond  the  basal  articula- 
tion at  least  one  and  one-third  times  as  long  as  height  of  head. .  (p.  146)  Dejeania. 

54.  Ontline  of  abdomen  subquadrate,  the  apex  deeply  emarginato. 

(p.  146)  Paradejeania. 
Outline  of  abdomen  conical,  the  apex  not  distinctly  emarginato. .  (p.  146)  Jurinia, 

55.  The  ocellar  bristles  directed  obliquely  forward 57. 

The  ocellar  bristles  curving  backward,  very  robust 56. 

56.  Front  opaque,  the  vitta  deep  brown  or  black (p.  134)  Spallanzania, 

Front  shining,  largely  semitranslucent  yellow,  the  vitta  light  yellowish. 

(p.  132)  Gonia. 

57.  Apical  cell  open,  or,  if  closed,  the  petiole  less  than  two-fifths  as  long  as  the  hind 

crossvein 58. 

Apical  cell  closed,  the  petiole  at  least  two- thirds  as  long  as  the  hind  crossvein. 

(p.  126)  Phorichcpta. 

58.  Last  section  of  fifth  vein  less  than  half  as  long  as  the  preceding  section 61. 

Last  section  of  fifth  vein  almost  as  long  as  tho  preceding  section,  hiud  crossvein 

nearly  midway  between  the  small  and  the  bend  of  the  fourth 59. 
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59.  Sides  of  face  destitute  of  r tout  macrochilia* 60. 

Sides  of  face  bearing  one  or  more  pairs  of  stout,  down  wardly  curving  niacrochwta) 

below  the  lowest  frontal  bristles,  arista  thickened  on  the  basal  three-fourths. 

(p.  77)  Paraplagia. 

60.  Arista  thickened  almost  to  the  tip,  third  vein  bristly  nearly  to  the  small  cross- 

vein  (p.  77)  Metaplagia. 

Arista  never  thickened  to  the  middle,  third  vein  bristly  less  than  halfway  to  the 
small  crossvoin (p.  76)  Heteropterina. 

61.  Facial  ridges  bristly  on  less  than  the  lowest  fourth 63. 

Facial  ridges  bristly  on  at  least  the  lower  half 62. 

62.  Pen-ultimate  joint  of  arista  over  twice  as  long  as  broad,  bend  of  fourth  vein 

destitute  of  a  distinct  appendage (p.  137)  Chwtoga^dia. 

Penultimate  joint  of  arista  shorter  than  broad,  bend  of  fonrth  vein  with  a  dis- 
tinct appendage (p.  127)  Araba. 

63.  Antennas  reaching  only  slightly  below  middle  of  face 64. 

Antenna)  reaching  to  or  below  the  lowest  fourth  of  the  face 72. 

64.  First  posterior  cell  open 65. 

First  posterior  cell  closed,  the  petiole  as  long  as  the  small  crossvein,  cheeks  two- 
thirds  as  broad  as  the  eye  height,  facial  ridges  nearly  parallel,  sides  of  the  face 
at  narrowest  part  each  as  wide  as  the  median  depression. (p.  132)  Euthyprosopa, 

65.  Abdomen  subopaqne,  partly  or  wholly  covered  with  pollen 66. 

Abdomen  shining,  destitute  of  pollen (p.  50)  Afyiophasia. 

66.  Vibrissa*  inserted  at  least  the  length  of  the  second  antennal  joint  above  the 

oral  margin 67. 

Vibrissa  inserted  half  the  length  of  the  second  antennal  joint  or  less  above  the 
oral  margin 70. 

67.  Froutal  bristles  not  descending  below  base  of  antenna) 68. 

Frontal  bristles,  at  least  two  pairs,* situated  below  base  of  antennae,  vibrissa*. 

near  middle  of  face,  cheeks  broader  than  the  eye  height,  (p.  138)  Microphihalma. 

68.  Cheeks  less  than  one-half  as  broad  as  the  eye  height,  sides  of  face  destitute  of 

macrochie  tie 69. 

Cheeks  almost  as  broad  as  the  eye  height,  sides  of  face  bearing  a  row  of  maoro- 
cbtetw (p.  51)  Phyto, 

69.  Small  crossvein  beyond  the  tip  of  the  first  vein (p.  80)  Senotainia. 

Small  crossvein  far  before  the  tip  of  the  first  vein (p.  138)  Amobia. 

70.  Third  joint  of  antennae  at  most  but  slightly  longer  than  the  second,  sides  of  the 

face  destitute  of  macrocha»ta* 71. 

Third  joint  more  than  twice  as  long  as  the  second,  antennae  two-thirds  as  long 
as  the  face,  sides  of  face  bearing  a  row  of  macrocha?tre. ..  (p.  131)  Brackycoma. 

71.  Second  joint  of  arista  over  twice  as  long  as  broad (p.  143)  Echinomyia. 

Second  joint  at  most  only  slightly  longer  than  broad (p.  138)  Amobia, 

72.  Face  bearing  macrocha*t®  at  least  near  lower  ends  of  the  eyes 73. 

Face  destitute  of  inacrochrctai  on  its  sides 76. 

73.  Head  at  the  vibrissa)  as  long  as  at  base  of  antenna*,  third  joint  of  antennas  less 

than  twice  as  long  as  the  second 74. 

Head  at  the  vibrissas  much  shorter  than  at  base  of  antenna' 75. 

74.  Hind  crossvein  much  nearer  to  the  bend  of  the  fourth  vein  thau  to  the  small 

crossvein    (p.  131)  Brack y coma. 

Hind  crossvein  at  most  only  slightly  nearer  to  the  bend  than  to  the  small  cross- 
vein (p.  130)  Trioogena. 

75.  Facial  ridges  almost  parallel,  sides  of  face  at  narrowest  part  each  nearly  as  wide 

as  the  median  depression (p.  128)  Opsidia. 

Facial  ridges  widely  diverging  below,  sides  of  face  each  less  than  one  half  as 
wide  as  the  median  depression (p.  127)  Metopia. 
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76.  Last  joint  of  antenna?  at  least  twice  as  long  as  the  second 77. 

Last  joint  at  most  only  slightly  longer  than  the  second (p.  143)  Echinomyia. 

77.  Second  segment  of  abdomen  beariug  at  most  only  two  marginal  macroch«ta?, 

hind  tibia?  not  ciliate 78. 

Second  segment  bearing  at  least  four  marginal  macrocha?ta',  hind  tibia?  out- 
wardly densely  ciliate  with  flattened  setae (p.  1 23)  BUphaHpeza. 

78.  Diameter  of  the  head  at  the  vibrissa?  much  shorter  than  at  base  of  antenna*,  third 

joint  of  the  antenna;  at  least  two  and  one-half  times  as  long  as  the  second. 

(p.  128)  Hilarella. 

Diameter  of  head  at  the  vibrissa'  as  long  as  at  base  of  antenna?,  third  joint  of 

antenna)  less  than  twice  as  long  as  the  second (p.  131)  Br  achy  coma. 

79.  Proboscis  beyond  the  basal  articulation  at  most  one  and  one-fifth  times  as  long 

as  height  of  head 84. 

Proboscis  beyond  the  basal  articulation  at  least  one  and  one-third  times  as  long 
as  height  of  head,  eyes  bare 80. 

80.  Apical  cell  ending  at  or  close  to  the  extreme  tip  of  wiug 82. 

Apical  cell  ending  far  before  the  extreme  tip  of  wing,  proboscis  geniculate  near 

the  base  only 81. 

81.  Ridges  of  face  bristly  on  at  least  the  lower  three-fourths,  apical  cell  closed,  the 

petiole  longer  than  the  small  crossvein (p.  79)  Chatoylossa. 

Ridges  of  face  never  bristly  on  more  than  the  lowest  fifth,  apical  cell  open. 

(p.  85)  Aphria. 

82.  With  only  one  geniculation  in  the  proboscis,  situated  near  its  base 83. 

With  two  geniculations,  one  near  the  base  and  the  other  near  the  middle,  facial 

ridges  never  bristly  on  more  than  the  lowest  fourth (p.  75)  Siphona. 

83.  Facial  ridges  bristly  on  at  least  the  lower  half (p.  73)  Uoglossa. 

Facial  ridges  never  bristly  on  more  than  the  lowest  fifth (p.  74)  Epigrimyia. 

84.  Abdomen  bright  green  or  bluish  green,  facial  ridges  never  bristly  on  more  than 

the  lowest  fourth,  eyes  hairy  (p.  89)  Gymnochwta. 

Abdomen  black  or  more  or  less  yellowish. 

Apical  cell  ending  far  before  the  extreme  tip  of  wing 85. 

Apical  cell  ending  at  or  close  to  the  extreme  tip  of  wing 129. 

85.  Last  section  of  fifth  vein  less  than  one-half  as  long  as  the  preceding  section. .  87. 
Last  section  of  fifth  vein  almost  as  long  as  the  preceding  section,  bend  of  fourth 

vein  with  a  long  appendage,  eyes  bare  or  with  indistinct,  short,  sparse  hairs, 
o cellar  bristles  directed  obliquely  forward 86. 

86.  Bristles  of  facial  ridges  confined  to  their  lowest  third (p.  76)  Heteropterina. 

Bristles  ascending  at  least  to  upper  third  of  the  ridges,  .(p.  77)  Plagiprospherysa. 

87.  Oeellar  bristles  when  present  directed  obliquely  forward 89. 

Ocellar  bristles  curving  backward,  apical  cell  closed  and  petiolate 88. 

88.  Penultimate  joint  of  arista  over  four  times  as  long  as  broad,  facial  ridges  bristly 

on  more  than  the  lower  half (p.  79)  IHstichona. 

Penultimate  joint  shorter  than  broad,  facial  ridges  never  bristly  on  more  than 
the  lowest  fifth (p.  68)  Leucostoma. 

89.  Eyes  bare,  or  with  indistinct,  short,  sparse  hairs 99. 

Eyes  distinctly  hairy 90. 

90.  Second  segment  of  abdomen  bearing  at  most  only  three  pairs  of  macrocha*ta3  in 

the  middle  of  the  dorsum 91. 

Second  segment  thickly  covered  with  macrocba'ta?  on  at  least  two-thirds  of  its 
length (p.  145)  Bombyliomyia. 

91.  Facial  ridges  never  bristly  on  more  than  the  lower  half 94. 

Facial  ridges  bristly  on  at  least  their  lower  two-thirds 92. 
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92.  Front  destitute  of  backwardly  curving  macrochaeta?  outside  of  the  two  frontal 

rows 93. 

Front  in  each  sex  bearing  two  or  three  pairs  of  backwardly  curving  macro- 
chwtw  outside  of  the  regular  frontal  rows (p.  116)  Pseudochftta. 

93.  Bend  of  fourth  vein  bearing  a  long  appendage  or  distinct  fold.  (p.  101)  Euphorocera. 
Bend  of  fourth  vein  destitute  of  an  appendage  or  fold (p.  102)  Phoroctra. 

94.  Sides  of  face  at  narrowest  part  less  than  one-third   as  wide  as  the  median 

depression 96. 

Sides  of  face  more  than  one-half  as  wide  as  the  median  depression 95. 

95.  Head  at  the  vibrissa*  much  shorter  thau  at  base  of  antenna',  bend  of  fourth  vein 

destitute  of  an  appendage (p.  89)  Macromeigenia. 

Head  at  the  vibrissa?  as  long  as  at  base  of  antenna',  bend  of  fourth- vein  bearing 
an  appendage (p.  89)  Metaphyto. 

96.  Diameter  of  head  at  the  vibrissa*  much  shorter  than  at  base  of  antenna*,  bend  of 

fourth  vein  destitute  of  an  appendage 97. 

Diameter  of  head  at  the  vibrissa?  as  long  as  at  base  of  antennae 98. 

97.  Frontal  bristles  descending  at  least  to  last  third  of  the  second  an tennal  joint. 

(p.  91)  ExorUta. 
Frontal  bristle  not  descending  below  the  base  of  the  second  antenna!  joiut. 

(p.  64)  Macquartia. 

98.  Base  of  fourth  vein  bearing  a  long  appendage;  second  and  third  segments  of  the 

abdomeu  destitute  of  discal  macrocha*ta» (p.  87)  Xemoraa. 

Bend  of  fourth  vein  at  most  with  an  extremely  short  appendage,  second  and 
third  segmeuts  of  abdomen  bearing  discal  niacrocha*ta< (p. 88)  Panzeria. 

99.  Antenme  reaching  at  least  the  lowest  fourth  of  the  face 1 10. 

Anteuuje  not  reaching  below  the  lowest  third  of  the  face 100. 

100.  Vibrissa)  at  less  than  one-half  the  length  of  the  second  antennal  joint  above 

the  level  of  the  front  edge  of  the  oral  margin 108. 

Vibrissa'  inserted  at  least  the  length  of  the  second  antennal  joint  above  the  level 
of  the  front  edge  of  the  oral  margin 101. 

101.  Lowest  frontal  bristles  below  middle  of  the  second  antenual  joint 105. 

Lowest  frontals  not  below  base  of  the  second  antennal  joint 102. 

102.  Cheeks  less  than  one- third  as  broad  as  the  eye  height,  arista  never  thickened 

on  more  than  the  basal  third 103. 

Checks  almost  as  broad  as  the  eye  height,  arista  thickened  nearly  to  the  tip, 
abdomen  shining,  not  pollinose (p.  85)  Mclanophryn. 

103.  Frontal  bristles  in  two  rows 104. 

Frontal  bristles  in  four  rows (p.  79)  Pachyoph  thai  mas. 

104.  Diameter  of  head  at  the  vibrissa'  as  long  as  at  base  of  antenna',  lower  front 

angle  of  the  third  antennal  joint  not  prolonged  in  the  form  of  a  tooth. 

(p.  80)  Senotainia. 
Diameter  of  head  at  the  vibrissa?  much  shorter  than  at  base  of  antennas  lower 
front  angle  of  the  third  antennal  joint  prolonged  into  a  sharp  tooth. 

(p.  115)  Acemyia. 

105.  i  )cellar  bristles  present,  directed  obliquely  forward 106. 

Ocellar  bristles  wanting (p.  84 )  Belvotia. 

106.  Hind  tibia*  not  distinctly  ciliate  outwardly 107. 

Hind  tibia?  outwardly  ciliate  with  bristles,  apical  cell  open (p.  83)  Atacta. 

107.  Apical  cell  open (p.  81)  Biomyia. 

Apical  cell  closed  and  short  pet iolate (p.  81)  Vsendotractoctra. 

108.  Pair  of  lowest  frontal  bristles  not  below  base  of  second  antennal  joint 109. 

Pair  of  lowest  frontals  below  middle  of  second  antennal  joint,  frontal  bristles 

in  two  rows (p.  83)  Atacta, 

109.  Frontal  bristles  in  four  rows (p.  79)  Pachyophthalmm. 

Frontals  in  two  rows (p.  122)  Paraphyto. 
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110.  Vibrissa  at  most  only  one-half  the  length  of  the  second  antennal  joint  above 

the  level  of  the  front  edge  of  the  oral  margin 113. 

Vibrissas  at  least  the  length  of  the  second  antennal  joint  above  the  level  of  the 
oral  margin,  frontal  bristles  descending  below  middle  of  the  second  antennal 
joint 111. 

111.  The  ocellar  bristles  present,  directed  obliquely  forward,  facial  ridges  never 

bristly  on  more  than  the  lowest  fourth 112. 

The  ocellar  bristles  wanting,  facial  ridges  bristly  on  at  least  the  lowest  third. 

(p.  84)  Belvosia, 

112.  Outer  side  of  hind  tibial  distinctly  ciliate  with  bristles (p.  83)  Atacta. 

Outer  side  of  hind  tibiap  not  ciliate (p.  81)  Biomyia. 

113.  Lowest  frontal  bristles  below  the  base,  and  usually  beneath  the  middle,  of  sec- 

ond antennal  joint 116. 

Lowest  frontal 8  not  below  base  of  second  antennal  joint 114. 

114.  Facial  depression  destitute  of  a  median  carina 115. 

Facial  depression  with  a  high  median  carina,  apical  cell  closed,  the  petiole 

twice  as  long  as  the  small  crossvein (p.  120)  Euthera. 

115.  Cheeks  about  as  broad  as  the  eye-height (p.  85)  Melanophrys. 

Cheeks  less  than  one-half  as  broad  as  the  eye  height. 

Lower  front  corner  of  the  third  antennal  joint  produced  in  the  form  of  a 

sharp  tooth (p.  115)  Acemyia. 

Lower  front  corner  of  the  third  antennal  joint  not  produced  in  the  form  of 
a  tooth. 

Head,  viewed  from  in  front,  broader  than  high,  arista  bare,  or  nearly 

so (p.  128)  ffilarella. 

Head  higher  than  broad,  arista  short  haired.  ..(p.  117)  Vanderwulpia. 

116.  Second  segment  of  abdomen  never  bearing  more  than  four  marginal  macro- 

chaitse 117. 

Second  segment  bearing  at  least  six  marginal  niacrochaptai,  hind  tibiro  out- 
wardly ciliate  with  bristles (p.  123)  Blepharipeza. 

117.  Hind  tibiae  outwardly  ciliate  with  bristles , 118. 

Hind  tibiro  not  ciliate 123. 

118.  Bristles  of  cheeks  covering  at  least  the  lower  three-fourths 119. 

Bristles  of  cheeks  covering  less  than  the  lower  half (p.  91)  Hyphantrophaga. 

1 19.  Facial  ridges  bristly  at  least  almost  to  the  middle 121. 

Facial  ridges  bristly  on  less  than  the  lowest  fourth 120. 

120.  Head  at  the  vibrissa)  as  long  as  at  the  base  of  antenna1,  proboscis  slender,  rigid, 

the  labella  horny  and  not  thicker  than  the  proboscis (p.  83)  Siphosturmia. 

Head  at  the  vibrissas  much  shorter  than  at  base  of  antennae,  proboscis  robust, 
fleshy,  the  labella  soft (p.  108)  Stunnia. 

121.  With  at  least  three  backwardly  curving  bristles  in  each  of  the  frontal  rows, 

abdomen  largely  or  wholly  opaque  poll inose 122. 

With  only  two  backwardly  enrving  bristles  in  each  of  the  frontal  rows,  abdo- 
men shining,  destitute  of  pollen (p.  123)  Parachaeta, 

122.  Front  bearing  two  or  three  pairs  of  backwardly  curving  maorochtetre  outside 

of  the  frontal  rows,  the  anterior  pair  midway  between  the  lowest  ocellus  and 

base  of  antenna' (p.  116)  Pseiidochata, 

Front  destitute  of  such  macrochieta; (p.  105)  Frontina. 

123.  Ocellar  bristles  present,  directed  obliquely  forward 124. 

Ocellar  bristles  wanting (p.  8-1)  Belvosia. 

124.  Bend  of  fourth  vein  destitute  of  an  appendage 126. 

Bend  of  fourth  vein  bearing  an  appendage  or  distinct  fold 125. 

125.  Arista  distinctly  pubescent,  facial  ridges  bristly  on  the  lower  five-sixth. 

(p.  117)  Prospherysa. 
Arista  bare,  facial  ridges  at  most  bristly  on  the  lower  three-fifths. 

(p.  118)  Tachina. 

126.  Diameter  of  head  at  the  vibrissa;  as  long  as  at  base  of  antenna' 127. 

Diameter  of  head  at  tbe  vibrissa*  much  shorter  than  at  base  of  antennw. . .  128. 
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127.  Ridges  of  face  bristly  on  at  least  the  lower  two-thirds (p.  120)  Tachinoptit. 

Ridges  bristly  on  less  than  the  lowest  third (p.  120)  Uemotinu. 

128.  Lower  front  corner  of  the  third  antennal  joint  produced  in  the  form  of  a  sharp 

tooth (p.  115)  Acemyia. 

Lower  front  corner  of  the  third  antennal  joint  not  produced  in  a  tooth. 

Vibrissa  on  a  level  with  the  front  edge  of  the  oral  margin. (p.  113)  Masiccra. 
Vibrissas  far  above  the  level  of  front  edge  of  oral  margin.. (p.  81)  Biomyia. 

129.  Eyes  bare  or  with  indistinct  short,  sparse  hairs 133. 

Eyes  distinctly  hairy,  antenna)   reaching  at  least  to  lowest  fourth   of  the 

face 130. 

130.  Frontal  bristles  not  descending  below  base  of  second  antennal  joint;  abdomen 

largely  or  wholly  opaque  gray  pollinose 131. 

Frontal  bristles  descending  below  middle  of  second  antennal  joint 132. 

131.  Cheeks  nearly  as  broad  as  the  eye  height (p.  64)  Hyalurgu*. 

Cheeks  less  than  one-third  as  broad  as  the  eye  height (p.  64)  Maoqnartia. 

132.  Body  shining,  destitute  of  pollen (p.  64)  Polidea. 

Body  partly  or  wholly  opaque  pollinose (p.  63)  Didtfma. 

133.  Frontal  vitta  opaque,  abdomen  of  four  segments  besides  the  very  short  basal 

one 134. 

Frontal  vitta  shining  black,  abdomen  of  only  three  segments  besides  the  very 
short  basal  one (p.  73)  Uemyda. 

134.  Apical  cell  open,  or  with  a  petiole  less  than  one-half  as  long  as  the  hind  cross- 

vein 137. 

Apical  cell  closed,  the  petiole  almost  as  long  as  the  hind  crossvein 135. 

135.  Abdomen  subcylindrical,  nearly  twice  as  long  as  wide,  the  second  and  third 

segments  destitute  of  discal  macrocha?ta? ]  36. 

Abdomen  subhcraispheric.il,  only  slightly  longer  than  broad,  the  second  and 
third  segments  bearing  discal  macrocha?ta» (p.  70)  Hyalomyodes. 

136.  The  ocellar  bristles  curving  backward,  small  cross veiu  before  the  tip  of  the 

first  vein (p.  68)  Leucostoma. 

The  ocellar  bristles  directed  obliquely  forward,  small  crossvein  far  boyoud  the 
tip  of  the  first  vein (p.  69)  Sciasma. 

137.  Palpi  subcylindrical,  loss  than  one-half  as  wide  as  the  proboscis 138. 

Palpi  flattened  and  unusually  dilated,  wider  than  the  proboscis,  penultimate 

joint  of  arista  almost  one-half  as  long  as  the  last  one (p.  57)  Litpidea. 

138.  Penultimate  joint  of  arista  over  twice  as  long  as  broad 139. 

Penultimate  joint  of  arista  at  most  only  slightly  longer  than  broad 142. 

139.  Third  vein  at  most  bearing  four  bristles  near  its  base 140. 

Third  vein  bristly  almost  to  the  small  crossvein (p.  57)  Thrypiocera. 

140.  Arista  slender  on  apical  half  of  the  last  joint,  third  antennal  joint  entire  in 

both  sexes 141. 

Arista  thickened  to  the  apex,  third  antennal  joint  in  the  male  divided  leugth- 
wise  into  two  parts (p.  55)  Schizotachtna. 

141.  Hind  crossvein  nearer  to  bend  of  fourth  veiu  than  to  the  small. (p.  55)  Medina. 
Hind  crossvein  nearer  to  the  small  than  to  beud  of  fourth  veiu  .  (p.  55)  ClamiceUa. 

142.  Sides  of  face  at  narrowest  part  at  most  one-third  as  wide  as  the  median  depres- 

sion, fourth  vein  entire 143. 

Sides  of  face  one-half  as  wide  as  the  median  depression,  fourth  vein  obliterated 
beyond  the  bend (p.  66)  Racodintura. 

143.  Head  at  the  vibrissa  noticeably  shorter  than  at  base  of  antenna* 144. 

Head  at  the  vibrissa?  as  loug  as  at  base  of  antenna^ 149. 

144.  Horizontal  diameter  of  the  occiput  above  tho  neck  less  than  ono-ualf  as  long  as 

that  of  the  eye 145. 

Horizontal  diameter  of  occiput  above  the  neck  as  lon«j  as  that  of  the  eye,  antenna? 
reaching  at  least  to  lowest  fifth  of  the  face,  vibrissa?  on  a  level  with  front 
edge  of  the  oral  margin (p.  65)  Pelatackina. 
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145.  With  one  or  more  pairs  of  frontal  bristle*  below  base  of  the  second  anteuual 
joint 147. 

Without  any  frontals  below  base  of  second  an tennal  joint 146. 

116.  Occiput  at  most  only  slightly  convex,  body  short  and  robust,  (p.  70)  (Estrophasia. 

Occiput  strongly  convex,  body  elongate  and  slender (p.  72)  Eutrixa. 

147.  Front  of  male  destitute  of  orbital  bristles,  venter  of  abdomen  of  female  destitute 

of  short  spines,  third  vein  bearing  at  least  two  bristles  near  the  base 148. 

Front  in  both  sexes  bearing  orbital  bristles,  venter  of  female  bearing  many 
short  black  spines  on  the  second  segment,  third  vein  usually  with  a  single 
bristle  near  the  base (p.  59)  Celatoria. 

148.  Antenna*  not  reaching  below  the  lowest  fourth  of  the  face (p.  81)  Biomyia. 

Antenna*  almost  or  quite  reaching  the  oral  margin (p.  60)  Hypostena. 

149.  Arista  bare,  or  very  short  pubescent 150. 

Arista  bearing  hairs  which  are  as  long  as  its  greatest  diameter,  antennae)  reach- 
ing lowest  fifth  of  the  faco (p.  66)  Leskia. 

150.  Body  short  and  robust 151. 

Body  elongate  and  slender,  antenna)  not  reaching  below  the  lowest  third  of  the 

face,  apical  cell  closed  and  short  petiolate (p.  72)  Xanthomelana. 

151.  Tip  of  antenna?  not  below  lowest  third  of  the  face,  frontal  bristles  usually  not 

descending  below  base  of  the  second  an  tennal  joint 152. 

Tip  of  antenna'  at  or  below  lowest  fifth  of  face,  frontals  usually  descending 
below  base  of  the  second  antennal  joint 153. 

152.  Head  over  twice  as  high  as  long,  occiput  at  most  only  slightly  convex. 

(p.  70)  (Estrophasia. 

Head  about  one  and  one-third  times  as  high  as  long,  occiput  usually  strongly 

convex (p.  71)  Clytiomyia. 

153.  Third  vein  bearing  only  two  or  three  bristles  near  the  base,  head  unusually 

short (p.  70)  (Kstrophasia, 

Third  vein  bristly  almost  to  the  small  crossvein,  head  not  unusually  short. 

(p.  75)  Siphona. 

UNRECOGNIZED   GENERA. 

The  following  genera,  which  have  been  reported  from  America  north 
of  Mexico,  together  with  the  species  referred  to  them,  have  not  been 
recognized  by  the  writer,  or  else  the  species  belong  to  other  genera: 

Baumhaueria  analis  van  der  Wulp,  l>elongs  to  ChaBtoga»dia. 

Besseria  ( Wahlbergia)  breripennis  Loew.     Nebraska. 

Chry$osona  n.  sp.  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mas.  Wien,  V,  p.  407; 
1891.    Georgia. 

Clista  amerieana  Towusend  is  a  synonym  of  Afyiophasia  <rnea  Wied. 

CUstomorpha  hyalomoidex  Townsend,  Canadian  Entomologist,  Vol.  XXIV,  pp.  79  to 
81 ;  1892.     New  York. 

Cryptopalpus  Jlaviceps  Bigot,  Rooky  Mountains,  and  melanopygatna  Bigot,  Washing- 
ton, Bulletin  Soc.  Eut.  France,  p.  141;  1887. 

Daochata  harveyi  Townsend,  Trans.  Amer.  Ent.  Soc.,  Vol.  XIX,  pp.  97  and  98;  1892. 
Maine. 

Eliozeta  amerieana  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  V,  p.  388; 

1891.  Georgia. 

Euceromyia  roberlsonii  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  pp.  115  to  116; 

1892.  Southern  Illinois. 

Eucnephalia  gonoides  Townsend,  Canadian  Entomologist,  Vol.  XXIV,  pp.  166,  167; 

1892.    New  Mexico. 
Eumyothyria  illinoiensis  Townseiul,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  pp.  121,  122; 

1892.     Carlinville,  111. 
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EuBoopolia  dakotensi8  Townsend,  1.  c,  pp.  123,  124.     South  Dakota. 
Evibr%88a  americana  Bigot,  Ann.  Soc.  Ent.  France,  p.  256;  1888.    Washington. 
Oinglymia  acrirostris  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  pp.  118,  119; 

1892.    Constantino,  Mich. 
Goniochatta  plagioidee  Townsend,  1.  c,  Vol.  XVIII,  pp.  351,  352;  1891.     Las  Crnces, 

N.  Mex. 
Hemithrixion  ccstriforme  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mas.  Wien,  V,  p.  357 ; 

1891.    Colorado. 
Hesperomyia  erythrocera  Brauer  and  Bergenstamm,  1.  c,  IV,  p.  114;  1889.     Texas. 
Himantostoma  8ugens  Loew.    Illinois. 
Hyperirophooera  parvipes  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  pp.  360,  361 ; 

1891.    Las  Crnces,  N.  Mex. 
Illigeria  (slops  Walker,  belongs  to  Beskia;  I.  oorythus  Walker,  is  Xanthomelana  atri- 

pennis  Say;  and  I,  helymue  Walker,  belongs  to  Metncha>ta. 
Loeivia  nigrtfrons,  ruficornis,  and  globosa  Townsend,  appear  to  be  synonyms  of  Myio- 

phasia  cenea  Wied. 
Lophosia  setigera  Thomson,  belongs  to  Clausicella. 
Myothyria  vanderwulpia  Town.send,  belongs  to  Hypostena. 
Neoiractocera  an o mala  Townsend,  Trans.  Am.  Ent.  Soc,  Vol.  XIX,  pp.  105,  106;  1892. 

Las  Cruces,  N.  Mex. 
Parahypochceta  heteroneura  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mns.  Wien,  V,  p. 

337;  1891.    North  America. 
Peteina  etylaia  Brauer  and  Bergenstamm,  1.  c,  pp.  386,  387.     Greenland. 
Phasia  atripennis  Say,  belongs  to  Xanthomelana. 
Podotachina  americana  Brauer  and  Bergenstamm,  is  Tachina  melfo  Walker,  and  P. 

ribrissata  of  the  same  authors  is  Euphorocera  claripennis  Macquart. 
Rhinophora  valida  and  mexicana  Townsend,  Canadian  Entomologist,  Vol.  XXIV,  pp. 

167,  168;  1892.     Las  Cruces,  N.  Mex. 
Sarcoclista  dakotensis  Townsend,  Trans.  Am.  Ent.  Sop.,  Vol.  XIX,  pp.  122,  123;  1892. 

South  Dakota. 
Sterenia  pic  tip  €8  Bigot,  is  Xanlhomelana  arcuata  Say. 
Trixa  gillettii  Townsend,  belongs  to  Paraphyto. 

Tryphera  americana  and  polidoidat  Townsend,  are  synonyms  of  Polidea  areos  Walker. 
Xysia  didyma  Loew.    Illinois. 

SYSTEMATIC   ARRANGEMENT   OF   THE   GENERA. 

A  linear  arrangement  of  the  genera  of  the  Tachinidae  so  as  to  indi- 
cate their  natural  relationship  is  quite  impossible,  owing  to  the  fact 
that  in  several  cases  each  of  three  genera  is  more  closely  related  to  a 
fourth  than  to  any  other  genus,  and  in  a  linear  arrangement  it  is,  of 
course,  impossible  to  place  each  next  to  the  one  to  which  it  is  nearest 
related.  The  following  arraugeuient  shows  the  relationship  of  the 
genera  given  in  the  preceding  table  perhaps  as  nearly  as  can  be  done 
in  a  linear  manner.  By  this  arrangement,  those  without  strong  macro 
duet®  on  the  abdomen  are  placed  at  the  opposite  end  of  the  series  to 
those  having  these  macrochfetae  the  most  strongly  developed : 

Apical  cell  ending  at  or  close  to  the  extreme  wingtip. 
Abdomen  destitute  of  macrochxtte. 
Sides  of  the  face  bare. 

Proboscis  shorter  or  only  slightly  longer  than  the  head. 

Hind  tihhv  not  ciliate:  Cisiogaster,  Gymnosoma,  Phorantha,  Alophora. 
Hind  tibiji;  outwardly  ciliate :  Trivhopoda. 
Proboscis  longer  than  the  head  and  thorax  united:  Eusiphona. 
Sides  of  face  with  bristly  hairs:  Gymnophania. 
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Apical  cell  ending  at  or  close  to  the  extreme  wingtip — Continued. 
Abdomen  bearing  macrochilia*. 

Sides  of  face  with  hairs  or  macrocha'tte  on   the  lower  half:   Myiophasia, 

Phyto,  Mauromyia,  Cryptomeigenia,  CeratomyicUa,  Hulas iona,  Admontia. 
Sides  of  face,  on  at  least  the  lower  half,  bare. 

Proboscis  shorter  or  only  slightly  longer  than  height  of  head. 
Frontal  vitta  opaque. 

Vibrissa  on  a  level  with  the  front  edge  of  the  oral  margin. 
Penultimate  joint  of  arista  at  least  twice  as  long  as  broad: 
Medina,     Schizotaohina,     Clauricella,     Plectops,     Lt8jrideaf 
Thryptocera. 
Penultimate  joint  of  arista  shorter  or  only  slightly  longer 
than   broad:    Actio,,    Lasioneura,    Chtrtophleps,    Celatoria, 
Hypo8tena,  Didyma,  Macquartia,  Hyalurgns,  Polidea,  Hypo- 
ck&ta,  Pelatackina,  Bacodineura,  Kr\nay  Leskia,  Leskiomima, 
Apinops. 
Vibrissa?  distinctly  above  the  front  edge  of  the  oral  margin : 
Ty€uco8to7nat   Sciasma,   Hyalomyodes,    (Kstrophasia,    Clyt'wmyiat 
Eutrixa,  Xanthomclana. 
Frontal  vitta  highly  polished:  Hernyda. 
Proboscis  at  least  one- third  longer  than  height  of  head :  Beskia,  fsoglosm, 
Epigrimyia,  Siphona. 
Apical  cell  ending  some  distance  in  front  of  the  extreme  wingtip. 

Last  section  of  the  fifth  vein  more  than  one-half  as  long  as  the  preceding  sec- 
tion:   Hetcropttrina,   Plagiprospherysa,   Metaplagia,   Paraplagia,    Cyrtophlceba, 
Plagia,  SiphopJagia. 
Last  section  of  the  fifth  vein  less  than  one-third  as  long  as  the  preceding  section. 
Sides  of  face  on  the  lower  half  bare. 

Vibrissa?  distinctly  above  the  front  edge  of  the  oral  margin. 
Eyes  bare. 

Penultimate  joint  of  arista  more  than  twice  as  long  as  broad: 

Dislichona,  Clurtoglossa. 

Penultimate  joint  of  arista  shorter  or  only  slightly  longer  than 

broad:  Pachyophthalmu8,  Senolainia,  Pseudotractocera,  Biomyia, 

A  tact  a,  Siphosturmia,  Belrosia,  Melanophrys,  Aphria,  Ocyptera. 

Eyes  distinctly  hairy :  L%iin*>my\a,  Nemorwa,  Panzeria,  Macromeigenia. 

Vibrissa?  on  a  level  with  the  front  edge  of  the  oral  margin. 

Eyes  distinctly  hairy:  G  ymnochceta,  Metaphyto,  Exoriatoides,  Hyphan- 

trophaga,  Exorista,  Euphorocera,  Phorocera, 
Eyes  bare:  Frontina,  Slurmia,  Masicera,  Aveniyia,  Pseudochceta,  Pros- 
phery8af    Vanderwulpia,   Euthera,   Houghia,    Tachina,    Tachinopsis, 
Demoticus,  Paraphyto,  Parachceta,  Blepharipeza . 
Sides  of  face  with  hairs  or  macrocha»ta3  on  the  lower  half. 

Vibrissas  on  a  level  with  the  anterior  edge  of  the  oral  margin  :   Winthe- 
mia,  Muscopteryx,  Paradidyma,  Atrophopalpus,  Metachwla,  Phoriclurfa, 
Chatoplagia,  Metopia,  Araba,  Opsidia,  Rilarella,  Tricogena,  Brachycoma, 
Euthypro8opa. 
Vibrissa?  distinctly  above  the  front  edge  of  the  oral  margin. 

Head  at  the  vibrissa)  much  shorter  than  at  base  of  antenna* :  Gonia, 

Spallaiizania,  Gwdiopsis,  Chwtoga'dia,  Dichocera,  Microphthdlma. 
Head  at  the  vibrissa*  longer  than  at  base  of  antenna::   Amobia, 
Trichophoraf  Cuphoccra,  Peleteria,  Archytas,  Echinomyia,  Epalpus, 
Bombyliomyia,  Dejeania,  Paradejeania,  Jurinea,  Jurinella. 
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STNOPSBS   OP   THE  SPECIES. 


The  arrangement  of  the  genera  is  that  given  above.  In  the  case  of 
synonyms,  the  oldest  name  has  been  adopted,  since  this  method  is  the 
only  one  whereby  a  uniform  system  of  nomenclature  can  be  obtained. 
On  the  other  hand,  if  we  follow  the  law  of  favoritism  we  can  never  hope 
to  have  a  uniform  series  of  names,  since  the  German  student  will  adopt 
the  name  proposed  by  a  German,  the  Frenchman  one  proposed  by  his 
own  countryman,  and  so  on.  All  of  the  synonymy  given  in  these  pages 
has  been  verified  by  the  writer.  By  a  few  authors  the  names  of  certain 
genera  have  been  rejected,  owing  to  the  fact  that  the  author  described 
under  each  of  them  species  that  properly  belong  to  two  or  more  distinct 
genera,  but  this  does  not  at  all  invalidate  the  genus,  since  the  name 
may  be  retained  for  one  or  more  of  the  species  and  new  generic  terms 
applied  to  the  others.  Again,  certain  genera  have  been  rejected  on 
the  score  that  they  have  been  insufficiently  characterized,  but  if  one  of 
the  species  that  the  author  placed  in  a  given  genus  can  be  identified 
with  reasonable  certainty,  the  generic  characters  can  readily  be  ascer- 
tained from  an  examination  of  the  specimens  themselves. 

Genera  founded  on  characters  peculiar  to  one  sex  only  have  not  been 
adopted.  The  writer  is  of  the  opinion  that  in  case  the  females  of  any 
two  given  species  are  structurally  identical,  these  two  species  should 
not  be  separated  into  different  genera,  no  matter  to  what  extent  the 
males  of  these  two  species  may  differ  from  each  other.  Any  classifica- 
tion that  will  not  enable  us  to  refer  a  single  specimen  of  either  sex  to 
its  correct  genus  must  necessarily  come  short  of  the  very  object  for 
which  it  was  designed. 

The  following  pages  contain  references  to  all  the  species  of  Tachinidae 
hitherto  reported  as  occurring  in  this  country  north  of  Mexico  and 
belonging  to  genera  of  which  the  writer  has  examined  representatives. 
Only  the  species  studied  by  the  writer  are  tabulated ;  the  others  are 
listed  at  the  end  of  the  tables.  Genera  of  which  the  writer  has  seen 
no  representatives,  together  with  the  species  from  this  region  referred 
to  them,  have  already  been  listed  on  previous  pages.  The  localities 
given  are  those  in  which  the  specimens  studied  were  captured;  the 
published  records  have  not  been  added,  since  it  was  intended  to  make 
the  present  work  as  nearly  original  as  possible.  The  color  of  the  hal- 
teres  has  been  purposely  omitted  as  of  no  specific  importance. 

Types  of  all  the  new  species  have  been  deposited  in  the  United  States 
National  Museum. 

Genus  CISTOGASTER  Latr. 

Cistogaster  Latreille,  in  Cnvier's  Regne  animal,  Vol.  V ;  1829. 

Pallasia  Desvoidy,  Essai  sur  les  Myodaires,  p.  239;  1830. 

Gymnoclytia  Brauer  and  Bergenstaram,  Zweif.  Kais.  Mua.  Wien,  VI,  p.  157;  1893. 

The  synonymy  of  Pallasia  and  Cistogaster  was  first  pointed  out  by 
Macquart,  and  has  been  confirmed  by  Rondani,  Schiner,  Brauer  and 
Bergenstamm,  and  others.    Our  single  species  is  very  diftereut  in  the 
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opposite  sexes;  in  the  female  the  abdomen  is  black,  while  in  the  male 
it  is  largely  or  wholly  yellow ;  in  the  female  the  thorax  is  gray  pollinose, 
marked  with  two  black  vittae;  in  the  male  it  is  yellowish  pollinose, 
marked  with  four  black  vittae;  length,  5  to  7  mm.  Grimsby,  Canada; 
Maine;  Franconia  and  White  Mountains,  New  Hampshire;  District  of 
Columbia;  North  Carolina:  Tifton,Ga.;  Texas,  Colorado,  and  California. 
(Dipteres  Exotiques,  Vol.  II,  Part  III,  p.  233(76);  1842.  Gymnosoma 
occidua  Walker,  List  Dipt.  Insects,  Part  IV,  p.  692;  1849.  Cistogaster 
divisa  Loew,  Diptera  Amer.  Sept.  Indig.,  Centuria  IV,  No.  88;  1863. 
Chymnoelytia  tfir&aBrauer  and  Ber  gens  tarn  m  in  litt.) . .  immaculata  Macq. 

Genus  GYMNOSOMA  Meig. 

Gymnosoma  Meigen,  in  Illiger's  Magazin  fur  Insektenkunde,  Vol.  II,  p.  278;  1803. 

In  our  single  species  the  abdomen  is  yellow  and  marked  with  a  black 
dorsal  vitta  or  row  of  spots;  dorsum  of  thorax  of  male  in  front  of  the 
suture  yellowish  pollinose  and  marked  with  four  black  vitta3,  but  in 
the  female  the  dorsum  is  destitute  of  pollen  except  the  humeri  and  nar- 
row lateral  margins;  length,  5  to  8  mm.  Grimsby,  Canada;  White 
Mountains  and  Franconia,  N.  H.;  Maryland;  District  of  Columbia; 
Virginia;  Michigan;  Agricultural  College,  Miss. ;  New  Orleans,  La.; 
Missouri;  Kansas;  Green  River  City,  Wyo.;  Colorado,  Idaho,  and  Cali- 
fornia. (Essai  sur  les  Myodaires,  p.  237;  1830.  Gymnosoma  par 
Walker,  List  of  Dipterous  Insects,  Part  IV,  p.  692;  1849.  Gymnosoma 
filiola  Loew,  Dipt.  Amer.  Sept.  Indigena,  Centuria  X,  No.  (y(>*}  1872. 
Gymnosoma  sp.,  Brauer  and  Bergenstamm  in  litt.) ....  .fnliginosa  Desv. 

Genus  PHORANTHA  Eond. 
Phorantha  Rondani,  Dipterologiw  Italics  Prodromns,  Vol.  V,  p.  21;  1862. 

Our  species  are  black,  the  palpi  and  apex  of  proboscis  sometimes 
yellow;  only  one  postsutural  and  one  sternopleural  macroclueta;  wings 
not  marked  with  brown  beyond  the  base  of  the  discal  cell,  costa  nearly 
straight: 

1.  Thorax  subshining,  almost  destitute  of  pollen,  not  marked  with  dis- 

tiuct  black  vitta1;  last  section  of  the  third  vein  nearly  one  half 

as  long  as  the  preceding  section 2. 

Thorax  opaque,  densely  gray  pollinose,  marked  with  four  shining 
black  vittte;  frontal  vitta  of  female  at  the  narrowest  point 
slightly  wider  than  the  distance  bctweeu  the  posterior  ocelli, 
last  section  of  the  third  vein  one-fourth  as  long  as  the  pre- 
ceding section,  calypteres  white;  length  7  mm.  Los  Angeles 
County,  Cal.  (Tijdsch.  voor  Entomologie,  Vol.  XXXV,  p.  185; 
1892 :  Hyalomyia.) nigrens  v.  d.  W. 

2.  Calypteres  whitish,  second  and  third  segments  of  abdomen  thinly 

whitish  pollinose,  frontal  vitta  of  female  at  the  narrowest  point 
less  than  one-third  as  wide  as  the  distance  between  the  posterior 
ocelli ;  length, 2.5  to5  mm.  Fort  McLeod,  British  America ;  Mary- 
land; southern  Illinois;  Georgia;  Nueces, Tex.;  South  Dakota; 
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Canon  City,  Colo.;  Las  Cruces,  X.  Mex.;  Washington;  Los 
Angeles  and  San  Diego  counties,  Cal.;  and  Allende,  Mexico. 
(Insecta  Saundersiaua,  Vol.  I,  p.  260;  1856:  Hyalomyia.  Alo- 
phora  luctuosa  Bigot,  Annales  Soc.  Entomol.  France,  p.  255; 
1888.  Hyalomyia  punctigera  Townsend,  Proc.  Ent.  Soc.  Wash- 
ington, Vol.  II,  p.  135;  April  2,  1891.  Hyalomyia  aldrichii 
Townsend,  1.  c,  p.  136;  from  a  cotype  specimen.  Hyalomyia 
robertsonii  Townsend,  1.  c.  Hyalomyia>  purpurascens  Townsend, 
1.  c,  p.  137;  from  a  cotype  specimen.  Hyalomyia  celer  Town- 
send,  Trans.  Amer.  Ent.  Soc,  Vol.  XXII,  p.  65;  March,  1895. 
Hyalomyia  violascens  Townsend,  Annals  Mag.  Nat.  Hist.,  Vol. 
XX,  p.  32 ;  July,  1897.    Phorantha  sp.,  Brauer  and  Bergen  stamm 

in  litt.) occidentis  Walk. 

Calypteres  brown,  first  three  segments  of  abdomen  not  distinctly 
pollinose  except  along  the  sides,  the  fourth  segment  lightly 
whitish  pollinose  and  dotted  with  black,  frontal  vitta  of  male 
obliterated  on  its  upper  part,  wings  with  a  strong  whitish  tinge; 
length,  3.5  to  4  mm.  District  of  Columbia;  Potomac  Creek, 
Virginia;  Lexington,  Ky.;  and  northern  Illinois.  Nine  males, 
one  taken  by  the  writer  iu  July,  auother  captured  by  Mr.  C.  W. 
Johnson,  May  23, 1896,  a  third  by  Dr.  W.  A.  Nason,  August  16, 
1895,  and  six  captured  by  Prof.  JET.  Garman.  Type  No.  3518, 
U.  S.  National  Museum calyptrata  n.  sp. 

Genus  AL0PH0EA  Desv. 

Alophora  Pesvoidy,  Essai  sur  les  Myodaires,  p.  293;  1830. 
Hyalomyia  Desvoidy,  loc.  cit.,  p.  298. 

Sehiner l  has  already  referred  these  two  divisions  as  subgenera  of 
the  first-mentioned  genus,  and  in  this  he  is  followed  by  Brauer  and 
Bergenstamm.2  Of  the  ten  species  occurring  in  our  fauna,  the  females 
of  only  four  are  known  to  me: 

1.  Wings  distinctly  marked  with  brown  beyond  base  of  discal  cell  out- 

side of  the  costal  cell  (all  males) 6. 

Wings  wholly  hyaline  beyond  base  of  discal  cell  except  sometimes 
in  the  costal  cell 2. 

2.  Second  and  third  abdominal  segments  shining  or  subshiuiug 3. 

Second  and  following  segments  opaque,  densely  yellow  gray  polli- 
nose; thorax,  when  viewed  from  behind,  thinly  white  pollinose 
along  the  suture,  in  front  of  the  scutellum,  and  along  the  sides; 
eyes  contiguous:  black,  the  palpi  yellow,  calypteres  white,  wings 
whitish  hyaline,  costa  strongly  arcuate,  last  section  of  third 
vein  slightly  less  than  one- third  as  long  as  the  preceding  section ; 
length,  5  mm.  Eastern  Washington.  A  single  male  specimen 
collected  by  Professor  Piper.  Type  No.  3519,  U.  S.  National 
Museum opaca  n.  sp. 

•Fauna  Austriaca,  Vol.  I,  p.  402;  1862. 

2  Zweif.  Kais.  Mus.  Wieu,  IV,  p.  119;  1880.     Also  loc.  cit.,  VI,  p.  157;  1893. 
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3.  Females;  genitalia  awl-shaped,  directed  backward 4. 

Males;  genitalia  tubular,  directed  forward  under  the  body;  black, 

the  palpi  yellow,  abdomen  with  a  pronounced  brassy  tinge, 
shiuing,  thiuly  white  pollinose;  thorax  when  viewed  from  behind 
thinly  white  pollinose  except  the  front  end  and  two  subdorsal 
vittae  behind  the  suture ;  eyes  separated  as  widely  as  the  posterior 
ocelli,  calypteres  grayish  white,  wings  whitish  hyaliue,  base  to 
tip  of  second  basal  cell  yellow,  eosta  strongly  arcuate,  last 
section  of  third  vein  nearly  half  as  long  as  the  preceding  sec- 
tiou ;  length,  6  mm.  Potomac  Creek,  Virginia.  A  siugle  male 
specimen  collected  May  23, 1896,  by  0.  W.  Johnson.  Type  No. 
3520,  U.  S.  National  Museum nitida  n.  sp. 

4.  Frontal  vitta  at  narrowest  part  less  than  one-third  as  wide  as  the 

distance  between  the  posterior  ocelli 5. 

Frontal  vitta  at  narrowest  part  as  wide  as  the  distance  between  the 
posterior  ocelli;  last  section  of  third  vein  slightly  over  oue-third 
as  long  as  the  preceding  section;  length,  4  to  6  mm.  White 
Mountains  and  Franconia,  N.  H.,  and  Potomac  Creek,  Virginia. 
(Trans.  Amer.  Ent.  Soc,  Vol.  XIII,  p.  296;  October,  1886: 
Hyalomyia.) . .  .ceneoventris  Will. 

5.  Last  section  of  third  vein  over  one- third  as  long  as  the  preceding 

section,  small  crossvein  nearer  to  tip  of  first  vein  than  to  tip  of 
the  auxiliary,  or  midway  between  them;  black,  the  palpi  yellow; 
thorax,  when  viewed  from  behind,  subopaque  whitish  pollinose, 
with  indistinct  black  vittae ;  eyes  separated  slightly  wider  than 
width  of  lowest  ocellus;  face  white  or  gray  pollinose;  abdomen 
on  the  last  three  segments  whitish  pollinose,  the  second  and 
third  segments  with  a  black  dorsal  vitta;  calypteres  whitish  or 
yellowish;  wings  hyaline,  the  base  to  slightly  beyond  the  hu- 
meral crossvein  yellowish;  length,  9  mm.  Beverly,  Mass.  A 
female  specimen  collected  October  11,  1870,  by  the  late  Edw. 
Burgess.    Type  No.  3521,  TJ.  S.  National  Museum . .  diversa  n  sp. 

Last  section,  etc.,  as  above;  vitta  of  abdomen  indistinct;  leugth, 
5  mm.  Two  females,  one  captured  at  Sherbrooke,  Canada,  Sep- 
tember 25,  1896,  by  L'Abbe'  P.  A.  Begin,  the  other  taken  with 
the  male  (see  above  under  3) nitida  n.  sp. 

Last  section  of  third  vein  less  than  one-sixth  as  long  as  the  preced- 
ing section,  small  crossvein  nearer  to  tip  of  auxiliary  vein  than 
to  tip  of  first  vein;  eyes  separated  about  half  the  width  of  the 
lowest  ocellus;  face  yellow  pollinose,  abdomeu  wholly  thinly 
whitish  pollinose;  length,  9  to  10  mm.;  otherwise  as  in  diversa. 
Lufkin,  Tex.  (October  17,  1894;  0.  W.  Johusou),  and  southern 
Illinois  (Charles  Bobertson).  Two  female  specimens.  Type  No. 
3522,  U.  S.  National  Museum yrandis  n.  sp. 
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6.  Thorax  destitute  of  a  large  spot  of  yellowish  pollen  in  front  of  the 

scutellum 7. 

Thorax  bearing  a  large  spot  of  yellowish  pollen,  elsewhere  sub- 
opaque,  the  sides  and  suture  gray  pollinose;  abdomen  shining 
bluish  black,  the  margin  sometimes  yellow,  on  the  fourth  seg- 
ment grayish  pollinose;  wings  hyaline,  brownish  costally  except 
at  base,  the  brown  color  extending  to  middle  of  discal  cell,  some- 
times forming  a  border  to  the  fifth  vein  and  the  hind  crossvein, 
and  containing  hyaline  spaces;  length,  6  to  7  mm.  White  Moun- 
tains and  Franconia,  N.  H.  (Aunales  9oc.  Entoniol.  France, 
p.  255;  1888.  Hyalomyia  sp..  Brauer  and  Bergenstamra  in 
litt.)   .fenestrate  Bigot. 

7.  Wings  destitute  of  a  distinct  hyaline  spot  beyond  tip  of  first  vein.  8. 
Wings  marked  with  such  a  spot  reaching  from  near  the  costa  to 

middle  of  first  posterior  cell,  elsewhere  brown,  with  hyaline 
spaces  and  hind  margin ;  costa  excessively  arcuate,  first  poste- 
rior cell  over  half  as  wide  as  long;  black,  the  palpi  yellow,  abdo- 
men shining  brassy  black,  thinly  whitish  pollinose,  thorax,  when 
viewed  from  behind,  subopaque,  thinly  whitish  pollinose,  two 
subdorsal  vitte,  the  front  end,  and  behind  the  suture  black; 
calypteres  white;  frontal  vitta  at  narrowest  part  two  thirds  as 
wide  as  distance  between  the  posterior  ocelli;  length,  8  nun. 
Fraucouia,  N.  H.  A  male  specimen,  collected  by  Mrs.  A.  T.  Slos- 
son.    Type  No.  3523,  U.  S.  National  Museum,  .phasioides  n.  sp. 

8.  Abdomen  more  or  less  shining 10. 

Abdomen  opaque,  yellowish  gray  pollinose 9. 

9.  Veins  on  front  and  hind  edges  of  discal  cell  bordered  with  browu; 

black,  the  palpi  yellow ;  thorax,  when  viewed  from  behind,  thinly 
whitish  pollinose,  the  front  end,  behind  the  suture,  and  two  sub- 
dorsal vitta?  black;  frontal  vitta  at  narrowest  part  half  as  wide 
as  distance  between  the  posterior  ocelli;  calypteres  whitish; 
wings  brown,  the  base  yellowish,  the  hind  margin  aud  centers 
of  discal  and  first  posterior  cells  usually  hyaline,  costa  rather 
strongly  arcuate;  length,  4.5  to  6  mm.  Clementon,  N.  J.  (May 
10  and  20,  1896),  and  Potomac  Creek,  Va.  (May  23, 1896).  Six 
male  specimens,  collected  by  C.  W.  Johnson.    Type  No.  3524, 

U.  S.  National  Museum fumosa  n.  sp. 

Veins  on  front  and  hind  edges  of  discal  cell  not  bordered  with 
brown,  wings  whitish  hyaline,  the  base  to  beyond  the  humeral 
crossvein  yellowish,  costal  margin  beyond  this  to  slightly  below 
apex  of  third  vein,  last  two  sections  of  third  vein,  and  fourth  vein 
beyond  the  bend  bordered  with  smoky  brown,  costa  excessively 
arcuated;  length,  7  mm.;  otherwise  as  iu  the  above  descrip- 
tion of  fumona.  Grimsby,  Canada.  A  single  male  specimen, 
collected  October  7,  1894.  Type  No.  3525,  U.  S.  National 
Museum pulverea,  n.  sp. 
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10.  Length,  6  mm.  or  less ;  last  section  of  third  vein  over  one-third  as 

long  as  the  preceding  section 11. 

Length,  8  to  10  mm 12. 

11.  Abdomen  shining  brassy  black,   the  margins  whitish  pollinose, 

wings  hyaline,  the  base  and  a  large  spot  on  middle  extending 
from  costa  to  fifth  vein  smoky.     (See  above  under  4.) 

(vneoventris  Will. 
Abdomen  subopaque  whitish  pollinose,  the  first  segment,  a  dorsal 
vitta  on  the  others,  and  the  hind  margins  of  the  second  and 
third  black;  black,  the  palpi  yellow;  thorax,  when  viewed  from 
behind,  subopaque,  traces  of  a  yellowish  pollinose  spot  in  front 
of  the  scutellnm;  eyes  separated  slightly  wider  than  width  of 
lowest  ocellus,  wings  smoky,  the  hiud  margin  subhyaline; 
calypteres  yellowish;  length,  6  mm.  Woodbury,  N.  J.  A 
single  male  specimen,  collected  Juue  7, 1896, by  0.  W.Johnson. 
Type  No.  3526,  U.  S.  National  Museum subopaca  n.  sp. 

12.  Last  section  of  third  vein  less  than  one-sixth  as  long  as  the  pre 

ceding  sectiou,  small  crossvein  nearer  to  tip  of  auxiliary  vein 
than  to  tip  of  first  vein,  eyes  separated  less  than  width  of  low- 
est ocellus,  wings  from  base  almost  to  small  crossvein  dusky 
yellowish,  the  remainder  brown,  calypteres  brown,  the  margin, 
the  lower  edge  of  the  front  one  broadly,  and  of  the  hind  one  at 
its  base  white;  otherwise  as  in  the  female  (under  5  above). 
Lufkin,  Tex.,  October  17,  1896.  A  single  male  specimen,  col- 
lected by  O.  W.  Johnson grandis  n.  sp. 

Last  section  of  third  vein  over  one-fourth  as  long  as  the  preceding 
section,  small  crossvein  not  nearer  to  tip  of  auxiliary  vein  than 
to  tip  of  first  vein,  eyes  separated  one  and  one-half  times  width 
of  lowest  ocellus,  abdomen  with  a  strong  brassy  or  violaceous 
tinge,  wings  from  base  to  beyond  base  of  discal  cell  yellowish, 
the  remainder  brown,  the  hind  margin  subhyaline;  otherwise 
as  in  the  female  (under  5  above).  Beverly,  Mass.  (October  11, 
1870,  Edw.  Burgess);  Oswego,  N.  Y.  (October  4,  1895,  C.  W. 
Johnson),  and  Indiana.    Three  male  specimens . .  diverm  n.  sp. 

Genus  TKICHOPODA  Latr. 

Trichopoda  Latreille,  in  Clavier's  Rogue  animal,  Vol.  V;  1829. 

Our  species  have  one  postsutural  and  two  sternopleural  macroehii*to, 

apical  cell  short  petiolate : 

1.  Abdomen  partly  or  wholly  yellowish 2. 

Abdomen  and  legs  wholly  black,  the  former  not  pollinose;  wings 
black,  not  marked  with  white  or  yellow,  the  hiud  margin  sub- 
hyaline;  lower  calypteres  brown,  the  bases  white;  thorax  deep 
black,  the  sides,  transverse  suture,  and  two  subdorsal  vittie  in 
front  of  it  light  gray  pollinose;  length,  10  to  14  mm.  Florida; 
Waco,  Tex.,  and  Colorado.  (Systema  Antliatorum,  p.  220; 
1805:  Thereva.) lanipez Fabr. 
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2.  Without  any  fascire  of  gray  pollen  on  the  abdomen,  which  is  sub- 

shining  and  almost  or  wholly  destitute  of  pollen 3. 

With  an  opaque,  interrupted  fascia  of  yellowish  pollen  on  the  second, 
third,  and  fourth  segments  of  the  abdomen;  scutellum  and 
femora  yellow,  thorax  shining  black,  the  portion  in  front  of  the 
transverse  suture  yellowish  pollinose  and  marked  with  three  or 
four  black  vitt;e;  wings  brown,  the  costal  margin  more  or  less 
yellow,  the  hind  margin  broadly  byaliue;  lower  calypteres  yel- 
lowish; length,  7  to  11  mm.  District  of  Columbia;  Texas,  and 
Napa  County,  Cal.  (Systema  Antliatorum,  p.  220;  1805:  TJie- 
reva.  Trichopoda  kistrio  Walker,  List  of  Dipterous  Insects, 
Part  IV,  p.  697 ;  1849.  Trichopoda  trifasciata  Loew,  Dipt.  Amer. 
Sept.  Indigena,  Centuria  IV,  No.  90;  1863:  also  Braner  and 
Bergenstamm  in  litt.) plumipes  Fabr. 

3.  Lower  calypteres  wholly  yellowish;  abdomen  bright  yellow,  the  apex 

sometimes  black;  legs  black,  bases  of  femora  sometimes  yellow, 

hind  margin  of  wings  subhyaline 4. 

Lower  calypteres  brown,  the  bases  white;  abdomen  yellowish  brown, 
the  fifth  segment  yellow,  legs  black,  the  bases  of  the  middle 
and  hind  femora  sometimes  yellow;  wings  brown,  a  white  vitta 
along  each  of  the  first  five  veius,  hind  margin  subhyaline; 
length  14  to  17  mm.  District  of  Columbia;  Waco,  Tex.,  aud 
Tehuantepcc,  Mexico.  ( Aussereuropiiische  Zweif.  Insekten,  Vol. 
II,  p.  268;  1850.  Trichopoda  radiata  Loew,  Dipt.  Amer.  Sept. 
Indigena,  Centuria  IV,  No.  89;  1863:  also  Brauer  and  Bergen- 
stamm in  litt.) formosa  Wied. 

4.  Penultimate  section  of  fourth  vein  of  male  bordered  in  front  with 

whitish,  the  first  fiwe  veins  usually  partly  bordered  with  white, 
a  yellowish  spot  on  front  part  of  each  wing  of  the  male;  length, 
9  to  14  mm.  West  Roxbury,  Mass. ;  District  of  Columbia;  Vir- 
ginia; Tiftou,  Ga. ;  Biscayne  Bay,  Florida;  Cadet,  Mo. ;  Douglas 
County,  Kans.,  and  Texas.  (Aussereuropiiische  Zweif.  Insek- 
ten, Vol.  II,  p.  276;  1830.  Tkereva  pennipes  Fabricius,  Systema 
Antliat.,p.219;  1805:  non  Musca  pennipe*  Fabricius;  1794.  Tri- 
chopoda anrantiaca  Towusend,  Proc.  Ent.  Soc.  Washington,  VoL 

II,  p.  140;  April  2, 1891.) dlipes  Wied. 

Penultimate  section  of  fourth  veiu  not  bordered  with  whitish  in 
either  sex.  any  of  the  veins  rarely  bordered  with  whitish;  wings 
of  male  usually  but  not  always  marked  in  front  with  a  yellow 
spot;  length,  7  to  12  mm.  Grimsby,  Canada;  Belmont,  Mass.; 
Philadelphia,  Pa.;  District  of  Columbia;  North  Carolina;  Flor- 
ida; Mississippi;  Lexington,  Ky.;  Missouri;  Onaga,  Kans.; 
Colorado;  Los  Angeles  County,  Oal.,  and  Mexico.  (Entomolo- 
gia  Systematica,  Vol.  IV,  p.  348;  1794:  Musca.  Thereva  hirtipes 
Fabricius,  Systema  Antliat.,  p.  219;  1805.  Ocyptera  ciliata 
Fabricius,  loc.  cit.,  p.  315.    Phasia  jugatoria  Say,  Jour.  Acad.  Nat 
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Sci.  Philadelphia,  Vol.  VI,  p.  172;  1829.  Trichopoda  flavicornis 
Desvoidy,  Essai  sur  les  Myodaires,  p.  284;  1830.  Trichopoda 
pyrrhogaster  Wiedemann,  Aussereur.  Zweif.  Ins.,  Vol.  II,  p.  272; 
1830:  also  Brauer  and  Bergenstamm  in  Hit) pennipes  Fabr. 

Genus  EUSIPHONA,  new  genus. 

The  principal  characters  of  this  genus  may  be  gathered  from  the  fol- 
lowing description  of  the  type  species:  Front  of  female  nearly  one-half 
as  wide  as  either  eye,  ocellar  bristles  directed  obliquely  forward,  frontal 
bristles  weak,  disposed  in  four  rows,  not  descending  beneath  base  of 
antennae,  front,  including  the  vittn,  gray  pollinose;  sides  of  face  bare, 
gray  pollinose,  each  at  narrowest  point  about  one-seventh  as  wide  as  the 
median  depression,  the  latter  with  a  distinct  median  carina;  vibrissa 
short,  inserted  below  the  level  of  the  anterior  portion  of  the  oral  margin; 
facial  ridges  bare,  nearly  parallel  and  only  slightly  approaching  each 
other  at  the  vibrissa ;  cheeks  extremely  narrow,  scarcely  apparent;  pro- 
boscis bristle-like,  longer  than  the  entire  insect,  geniculate  in  the  middle, 
the  apical  half  folding  beneath  the  basal  half;  labella  absent,  palpi 
clavate,  reaching  about  halfway  to  the  anterior  oral  margin;  antennae 
four-fifths  as  long  as  the  face,  the  third  joint  nearly  three  times  as  long  as 
the  second,  suborbicular;  arista  bare,  thickened  on  the  basal  third,  the 
penultimate  joint  shorter  than  broad;  eyes  bare;  thorax  lightly  gray 
pollinose,  anterior  half  of  middle  of  dorsum  destitute  of  macrocbsetae, 
two  postsutural  and  two  sternopleural  macrochaetee,  the  latter  near  the 
posterior  end  of  the  sternopleura,  no  other  macrocluetae  on  the  pleura; 
scutellum  subtriangular,  bearing  four  marginal  macrocha»ta» ;  abdomen 
and  legs  destitute  of  macrochsetae  and  of  pollen ;  wings  hyaline,  veins 
bare,  apical  cell  open  at  the  extreme  wing  tip,  last  section  of  fourth 
vein  gradually  approaching  the  third,  small  crossvein  near  last  third 
of  discal  cell,  auxiliary  vein  lying  close  to  the  first  and  almost  united 
with  it  at  the  apex.  Color,  black;  the  second  antennal  joint,  spot  at 
insertion  of  antenna?,  and  the  anterior  oral  mafgin  yellow;  calypteres 
small,  white;  length,  5  mm.  Indiana  and  Colorado.  Two  female  speci- 
mens.   Type  No.  3526,  IT.  S.  National  Museum mira  n.  sp. 

Genus  GYKHOPHANIA  Br.  and  Berg. 

Gpmnophania  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mas.  Wien,  IV,  p.  143;  1889. 

Our  single  species  is  black,  the  antennae  and  legs  tinged  with  brown ; 
front  in  male  slightly  narrower  than  width  of  the  lowest  ocellus, 
antennae  four-fifths  as  long  as  the  face,  the  third  joint  slightly  shorter 
than  the  second,  cheeks  one-seventh  as  broad  as  the  eye  height;  body 
shilling,  not  pollinose,  only  one  postsutural  and  one  sternopleural 
macrochaeta,  scutellum  bearing  two  marginal  pairs,  abdomen  and  legs 
destitute  of  macrocha»tap ;  wings  hyaline,  the  costal  margin  beyond  tip 
3359— No.  7 4 
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of  auxiliary  vein  slightly  smoky  as  far  as  the  fourth  vein,  last  sectious 
of  third  and  fourth  veius  gradually  converging,  ending  a  short  dis- 
tance from  each  other  at  the  extreme  wing  tip,  small  crossvein  at  last 
fourth  of  discal  cell;  calypteres  white;  length,  4  mm.  White  Moun- 
tains, New  Hampshire.  Five  male  specimens,  one  collected  by  Mrs. 
A.  T.  Slosson  and  the  others  by  the  late  H.  K.  Morrison.  (Gymno- 
phania  sp.,  Brauer  and  Bergeustamm  in  lift.)  Type  No.  3528,  U.  S. 
National  Museum niontana  n.  sp. 

Genus  MYIOPHASIA  Br.  and  Berg. 

Myxophasia  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mas.  Wien,  V.,  p.  362;  1891. 
PhasioclUia  Townsend,  Trans.  Amer.  Eut.  Soc.,  Vol.  XVIII,  p.  369;  December,  1891. 
Ennyomma  Townsend,  loc.  cit.,  p.  371. 

The  synonymy  of  the  first  two  has  already  been  given  by  Brauer  and 
Bergeustamm.1    Our  two  species  have  three  postsutural  and  two  sterno 
pleural  macrochsetae ;  eyes  usually  bare  but  sometimes  hairy,  especially 
in  the  male: 
Third  and  other  segments  of  abdomen  shining,  destitute  of  pollen; 
greenish  black,  the  lower  part  of  the  head  except  on  the  occiput, 
also  more  or  less  of  the  antennae,  yellow  or  brown;  bases  of  the 
wings  yellow;  length,  G  to  9  mm.    White  Mountaius,  New  Hamp- 
shire; Massachusetts;  South  Carolina;  Georgia;  Charlotte  Harbor, 
Florida;  Colorado;  and  Santa  Fe,  N.  Mex.     (Aussereuropaische 
Zweif.  Insekten,  Vol.  II,  p.  298;  1830:  Tachina.     Clytia  atra  Des- 
voidy,  Essai  sur  lee  Myodaires,  p.  288;  1830.    Phasioclista  tnetallica 
Townseud,  Trans.  Amer.  En t.  Soc,  Vol.  XVIII,  p.  370;  Dec.,  1891. 
Ennyomma  clistoides  Townsend,  loc.  cit.,  p.  371.    Loewia  ruficornis 
Townseud,  Canadian  Entomologist,  Vol.  XXIV,  p.  77;  April,  1892. 
Loeivia  nigrifrons  Townsend,  loc.  cit.    Clista  americana  Townsend, 
loc.  cit,  p.  78.     Loeicia  globosa  Townsend,  Entomological  News, 
Vol.  Ill,  p.  129;  Juue,  1892.     Myiophasia  lamea  Wied.,  Brauer  and 

Bergeustamm  in  Itit.) cenea  Wied. 

Third  and  fourth  segments  of  abdomen,  and  center  of  the  second,  sub 
opaque  gray  pollinose;  black,  the  second  joint  of  autenme  yellow, 
the  froutal  vitta  and  lower  part  of  the  head  except  the  occiput 
brown;  front  of  male  scarcely  wider  than  width  of  lowest  ocellus, 
frontal  bristles  not  descending  below  base  of  second  antennal  joint, 
autennip  almost  reaching  middle  of  face,  the  third  joint  only 
slightly  longer  than  the  second,  arista  thickened  on  its  basal 
fourth,  the  penultimate  joint  slightly  longer  thau  wide;  thorax 
and  scutellum  with  a  bronze  tinge,  destitute  of  pollen,  scutelluin 
bearing  three  pairs  of  long  marginal  rnacrocha»t«T ;  second  segment 
of  abdomen  bearing  a  marginal  pair,  the  third  and  fourth  each  with 
a  marginal  row;  pulvilli  of  front  tarsi  slightly  longer  than  the  last 
tarsal  joint,  wings  hyaline,  calypteres  yellowish  white;  length,  9 


1  Zweif.  Kais.  Mus.  Wien,  VI,  p.  192;  1893. 
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mm.  Los  Angeles,  Cal.  A  single  male  specimen  bred  by  Albert 
Koebele  from  a  larva  of  8phenophorw  robtwtus.  Type  No.  3529, 
IT.  S.  National  Museum robusta  n.  sp. 

Genus  PHYTO  Desv. 

Phyio  Desvoidy,  Essai  8iir  les  Myodaires,  p.  218;  1830. 

Satia  Rondani,  Dipterologia?  Italic*  Prodromus,  Vol.  IV,  p.  140;  1861. 

This  synonymy  is  given  by  Brauer  and  Bergenstamm.1  Our  species 
is  black,  including  the  palpi,  cheeks  largely  reddish;  front  in  male 
destitute  of  orbital  bristles,  in  the  female  bearing  two  pairs;  three 
postsutural  and  three  sternopleural  macrochaetae ;  length,  6  to  8  mm. 
Northern  Illinois  and  Missouri.  (List  of  Dipterous  Insects,  Part  IV, 
p.  757;  1849:  Tachina.  Phyto  setosa  Coquillett,  Journ.  N.  Y.  Ent.  Soc, 
Vol.  Ill,  p.  99;  Sept.,  1895.) derides  Walk. 

Genus  MATTBOMYIA,  new  genus. 

The  characters  of  this  genus  may  be  gleaned  from  the  following 
description  of  the  type  species:  Black,  the  palpi  yellow;  front  in  the 
male  one  and  two-thirds  times,  in  the  female  slightly  over  twice,  as 
wide  as  either  eye,  ocellar  bristles  projecting  obliquely  forward,  two 
pairs  of  orbital  bristles  in  the  female,  none  in  the  male,  frontal  bristles 
descending  to  base  of  third  antennal  joint,  sides  of  face  at  narrowest 
point  each  one-third  as  wide  as  the  median  depression,  thickly  covered 
with  black  bristles,  cheeks  in  the  male  slightly  narrower,  in  the  female 
broader,  than  the  eye  height,  vibrissa?  widely  separated,  inserted  on  a 
line  with  the  front  edge  of  the  oral  margin,  facial  ridges  bristly  on  the 
lowest  fourth  or  third,  facial  depression  carinate  in  the  middle,  antennae 
reaching  the  oral  margin  iu  the  male,  but  only  reaching  to  lowest 
fourth  of  face  in  the  female,  third  joint  in  the  male  six,  in  the  female 
three,  times  as  long  as  the  second,  arista  thickened  on  the  basal  half, 
the  penultimate  joint  slightly  longer  than  broad;  palpi  clavate,  short, 
less  than  half  as  long  as  the  proboscis  beyond  the  basal  articulation,- 
the  latter  slightly  over  one  half  as  long  as  height  of  head,  eyes  bare, 
head  in  profile  nearly  quadrangular,  as  long  at  the  vibrissa  as  at  base 
of  antenna?,  the  face  slightly  concave;  thorax  gray  pollinose,  marked 
with  three  black  vitta?,  three  postsutural  and  two  sternopleural  macro- 
chaetie,  scutellum  bearing  three  long  marginal  pairs;  abdomen  shining, 
last  three  segments  whitish  pollinose  at  the  bases,  bearing  discal  and 
marginal  macrocha*ta» ;  wings  hyaline,  tinged  with  smoky  along  the 
veins,  third  vein  bristly  two  thirds  of  distance  from  base  to  small  cross- 
vein,  hind  crossvein  slightly  curved,  nearly  perpendicular,  situated 
midway  between  the  small  aud  the  bend,  the  latter  nearly  rectangular 
and  bearing  a  short  appendage,  apical  cell  closed  and  petiolate,  the 
petiole  almost  as  long  as  the  hind  crossvein;  calypteres  whitish;  hind 
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tibiae  not  ciliate,  front  pul villi  one-half  as  long  as  the  last  tarsal  joint; 
leugth,  5  to  6  mm.  White  Mountains,  New  Hampshire.  A  specimen 
of  each  sex  collected  by  the  late  H.  K.  Morrison.  Type  No.  3530,  U.  S. 
National  Museum pulla  n.  sp. 

Genus  CBYPTOMEIGENIA  Br.  and  Berg. 

Cryptomeigenia  Bratier  and  Bergenstamm,  Zweif.  Kais.  Mas.  Wien,  V,  p.  311 ;  1891. 
Emphanopteryx  Townsend,  Trans.  Amer.  Ent.  Soc.,  Vol.  XIX,  p.  120;  May,  1892. 

The  above  synonymy  has  already  been  published  by  Brauer  and  Ber- 
genstamm.1 Our  single  species  is  black,  the  second  jointof  the  anteunte, 
the  palpi,  tibia?,  and  femora  partly  or  wholly  yellow;  three  postsutural 
and  three  sternopleural  niacrocbsetae;  length  7  to  10  mm.  Toronto, 
Canada;  Franconia,  N.  H.;  Beverly,  Mass.;  Ithaca,  N.  Y.;  District  of 
Columbia;  and  Illinois.  (List  Dipt.  Insects,  Part  IV,  p.  778;  1849: 
Tachina.  Tachina  prisca  Walker,  loc.  cit,  p.  780.  Emphanopteryx  evmyo- 
thyroides  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XTX,  p.  121;  May, 
1892.    Near  Pexomyia,  Brauer  and  Bergenstamm  in  litt.) . .  thelitis  Walk. 

Genus  CEBATOHYIELLA  Town. 

Ceratomijiella  Townsend,  Trans.  Am.  Ent.  Soc.,  Vol.  XVIII,  p.  379;  Dec.,  1891. 

Our  single  species  is  black,  the  palpi,  base  of  antennae,  and  the  femora 
yellow,  the  tibia?  brownish  yellow;  three  postsutural  and  two  sterno- 
pleural raacrochaetas;  length,  5  mm.  District  of  Columbia,  southern 
Illinois,  and  Tifton,  Ga.  {Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  p.  380; 
December,  1891.) conica  Town. 

Genus  EULASI0HA  Town. 

Eulariona  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  119;  May,  1892. 

Our  species  have  three  postsutural  and  two  sternopleural  macrochaetee : 

1.  Third  vein  bearing  a  single  bristle  near  its  base,  middle  tibiae  each 

beariug  a  single  long  macrochspta  on  the  front  side  near  the  mid- 
dle, wings  hyline,  the  bases  yellowish ;  length,  5  to  7  mm.  White 
Mountains  and  Franconia,  N.  II.,  and  Georgia.    (Trans.  Amer. 

Ent.  Soc,  Vol.  XIX, p.  120;  May,  1892.) comstockii  Town. 

Third  vein  bearing  three  or  more  bristles  at  the  base,  middle  tibiae 
each  bearing  three  or  more  long  macrocha*t*e  on  the  front  side 
near  the  middle 2. 

2.  Sides  of  face  each  bearing  a  row  of  macrochietie;  black,  the  tibite 

largely  yellowish;  front  in  female  slightly  wider  than  either 
eye,  sides  gray  pollinose,  two  pairs  of  orbital  bristles,  frontal 
bristles  descending  slightly  below  base  of  second  antennal 
joint,  antenme  five  sixths  as  long  as  the  face,  the  third  joiut 
two  and  one-fourth  times  as  long  as  the  second,  arista  thickened 
to  the  middle,  the  penultimate  joint  slightly  longer  than  broad; 

»Zweif.  Kais.  Mus.  Wien,  VI,  p.  199;  1893. 
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sides  of  face  bare  except  for  the  row  of  macrochaetae,  cheeks 
two- fifths  as  wide  as  the  eye-height;  thorax  thinly  gray  polli- 
nose, marked  with  four  black  vittre;  scutellum  bearing  three 
pairs  of  long  marginal  macrochaetae ;  abdomen  subsuming,  bases 
of  last  three  segments  lightly  whitish  pollinose,  first  segment 
bearing  a  marginal  pair,  second  with  a  discal  and  a  marginal 
pair  of  macrochaetae,  third  with  a  discal  pair  and  a  marginal 
row,  fourth  wholly  covered  except  the  extreme  base;  wings 
tiuged  with  brown  along  the  veins;  calypteres  yellowish  white; 
length,  7  mm.  Fort  Wrangel,  Alaska.  A  single  female  speci- 
men   collected    by  H.    P.  Wickham.    Type    No.  3531,  U.  S. 

National  Museum spinosa  n.  sp. 

Sides  of  face  each  bearing  only  one  or  two  macrochaetae,  situ- 
ated near  lower  end  of  eyes;  black,  the  antennae,  palpi,  tip  of 
scutellum  and  fourth  segment  of  abdomen  yellow;  front  in  both 
sexes  one  and  two-thirds  times  as  wide  as  either  eye,  the  sides 
and  face  yellowish  pollinose,  two  pairs  of  orbital  bristles,  frontals 
descending  to  base  of  third  antennal  joint,  sides  of  face  covered 
with  black  bristly  hairs,  cheeks  three-fourths  as  broad  as  the 
eye-height,  antennae  three-fourths  as  long  as  face,  the  third  joint 
six  times  as  long  as  the  second,  arista  thickened  on  the  basal 
third  or  half;  thorax  gray  pollinose,  marked  with  three  black 
vittae,  scutellum  bearing  three  long  marginal  pairs  and  a  short 
apical  pair  of  macrochietae ;  abdomen  thinly  gray  pollinose, 
subshining,  last  three  segments  bearing  discal  macrochaetae; 
wings  subhyaline,  veins  faintly  clouded  with  brown;  length,  6  to 
7  mm.  Opelousas,  La.  Three  males  and  one  female  collected 
in  March,  1897,  by  Mr.  G.  R.  Pilate setigena  n.  sp. 

Genus  ADMOHTIA  Br.  and  Berg. 

Admontia  Braner  and  Rergenstamm,  Zweif.  Kais.  Mns.  Wien,  IV,  p.  104;  1889. 

On  page  410  of  Part  V  of  the  above-mentioned  work,  a  species  from 
"  N.  Amer."  is  listed  as  u  Admontia  americana  n.,"  but  no  description 
of  it  has  to  my  knowledge  beeu  published.  Our  four  species  have  only 
three  postsutural  macrochaetae : 

1.  Wings  wholly  hyaline,  or  slightly  smoky  costally,  usually  three 

sternopleural  macrochaetae 2. 

Wings  whitish  hyaline  to  small  crossvein,  the  remainder  brown 
except  the  hind  margin,  which  is  hyaline;  only  two  sternopleu- 
ral macrochaetae,  palpi  yellow,  legs  black,  arista  thickened  to 
beyond  the  middle,  cheeks  one-half  as  broad  as  the  eye  height; 
length,  7  mm.  Northern  Illinois.  ( Journ.  N.  T.  Eut.  Soc.,  Vol. 
Ill,  p.  55;  June,  1895.) nasoni  Coq. 

2.  Legs  black,  two  pairs  of  orbital  bristles  in  l>otb  sexes 3. 

Legs  and  palpi  yellow,  no  orbital  bristles  in  the  male,  arista  thick- 
ened on  less  than  the  basal  third,  cheeks  one-third  as  broad  as 
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the  eye-height,  abdomen  of  female  thickly  beset  with  short 
spines  on  under  sides  of  the  third  and  fourth  segments;  length, 
8  to  10  mm.  Maryland,  Dist.  Columbia,  and  Virginia.  (List 
Dipt.  Insects,  Part  IV,  p.  779;  1849:  Tachina.).  .demy Ins  Walk. 

3.  Palpi  black,  third  antennal  joint  in  the  male  eight,  in  the  female 

from  five  to  seven,  times  as  long  as  the  second;  cheeks  at  least 
one-half  as  wide  as  the  eye-height,  front  tarsi  of  female  greatly 
dilated,  abdomen  destitute  of  stout  spines  on  the  underside.  4. 
Palpi  yellow,  insect  otherwise  black;  front  of  male  as  wide  as  either 
eye,  frontal  bristles  descending  to  apex  of  second  antennal 
joint,  the  pair  in  front  of  vertical  ones  not  directed  outward, 
cheeks  one-third  as  broad  as  the  eye-height,  sides  of  face  at 
narrowest  part  each  one  sixth  as  wide  as  the  median  depression, 
each  bearing  a  row  of  bristly  hairs,  vibrissas  on  a  level  with  front 
edge  of  the  oral  margin,  ridges  bristly  on  the  lowest  fourth, 
an  ten  me  as  long  as  the  face,  the  third  joint  four  times  as  long  as 
the  second,  arista  thickened  on  the  basal  third,  the  penultimate 
joint  as  broad  as  long;  thorax  gray  pollinose,  marked  with  four 
black  vittae,  scutellum  bearing  three  pairs  of  long  marginal  and 
a  very  short  apical  pair  of  macrochaitae ;  abdomen  thinly  gray 
pollinose,  first  segment  bearing  marginal,  the  others  discal  and 
marginal  macrochtetae ;  front  pul villi  scarcely  one-half  as  long  as 
the  last  tarsal  joint;  wings  hyaline,  third  vein  bearing  three 
bristles  near  the  base,  calypteres, white;  length,  5  mm.  Ala- 
meda, Cal.  Two  males  bred  April  17, 1888,  from  chrysalids  of 
Retinia  sp.  by  Mr.  Albert  Koebele.  Type  No.  3532,  U.  S. 
National  Museum retinue  n.  sp. 

4.  Front  in  the  male  one  and  one-third  times,  in  the  female  twice,  as 

wide  as  either  eye;  the  pair  of  frontal  bristles  in  front  of  the  ver- 
tical ones  directed  obliquely  outward,  arista  thickened  on  the 
basal  three- fifths,  sides  of  face  each  bearing  numerous  hairs  not 
arranged  in  a  single  row,  the  sides  yellowish  gray  pollinose; 
length,  5  to  8  ram.  From  the  type  specimen.  Beverly,  Mass.; 
District  of  Columbia,  and  Agricultural  College,  Miss.    (Journ. 

N.  Y.  Ent.  9oc,  Vol.  Ill,  p.  54;  June,  1895.) pergandm  Coq. 

Front  in  the  male  slightly  wider  than,  in  the  female  one  and  one- 
fourth  times  as  wide  as,  either  eye;  the  pair  of  frontal  bristles 
in  front  of  the  vertical  ones  almost  perpendicular,  arista  thick- 
ened on  the  basal  two-fifths,  sides  of  face  white  pollinose,  each 
bearing  a  single  row  of  hairs;  length,  5  to  6  mm.  From  the 
type  specimen.  Franconia,  N.  H.;  Beverly,  Mass.;  District  of 
Columbia;  Illinois,  and  Tifton,  Ga.  (Journal  N.  Y.  Ent.  Soc., 
Vol.  Ill,  p.  58;  June,  1895:  Hypostena.) degeerioides  Coq. 
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Genus  MEDINA  Desv. 

Medina  Desvoidy,  Essai  sur  lea  Myod  aires,  p.  138;  1830. 

Degeeria  Meigen,  System.  Bescb.  Europ.  Zwei.  Insekten,  Vol.  VII,  p.  249;  1838. 

Amedoria  Brauer  and  Bergenstamro,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  106;  1889. 

The  synonymy  of  the  first  two  is  according  to  Schiner.1  Brauer  and 
Bergenstamm  state2  that  Desvoidy  placed  in  Medina  species  belonging 
to  Admontia  and  Degeeria,  but  they  do  not  specify  which  of  these  spe- 
cies belong  to  Admontia.  Since  all  of  the  recognized  species  placed  in 
Medina  by  Desvoidy  at  the  time  of  describing  this  genus  belong  to 
Degeeria,  there  would  appear  to  be  no  doubt  concerning  the  identity  of 
these  two  geuera.  The  identity  of  Amedoria  with  Degeeria  has  already 
beou  acknowledged  by  Brauer  and  Bergenstamm.3  Our  single  species 
is  black,  with  a  brown  tinge,  the  calypteres  yellow,  the  wings  strongly 
tinged  with  brown  at  the  base  and  in  front  of  the  fifth  vein;  three  post- 
sutural  and  three  sternopleural  macrochfetae,  discal  macrochaette  on  the 
last  three  segments  of  the  abdomen ;  length,  9  mm.  From  the  type 
specimen.  Mount  Washington,  New  Hampshire.  (Journal  N.  Y.  Ent. 
Soc.,  Vol.  Ill,  p.  104;  Sept.,  1895 :  Degeeria.) washingtonce  Coq. 

Genus  SCHIZOTACHUTA  Walk. 

Schizotachina  Walker,  Insecta  Saundersiana,  Vol.  I,  p.  264;  1856. 

Our  single  species  is  black,  the  an  ten  n re  sometimes  largely,  and  the 
palpi,  yellow;  three  postsutural  and  two  large  and  two  small  sterno- 
pleural macrochaetee,  second  and  third  segments  of  abdomen  bearing 
only  marginal  ones;  wings  hyaline,  third  vein  bearing  a  single  bristle 
at  the  base;  length,  4  to  6  mm.  Horseneck  Beach,  Mass.;  Waco,  Tex.; 
and  Colorado.  (Insecta  Saundersiana,  Vol.  I,  p.  276;  1856:  Tachina. 
Tachina  exul  Walker,  loc.  cit.,  p.  277.) convecta  Walk. 

Genus  CLAUSICELLA  Eond. 

Clanticella  Rondani,  Dipterologite  Italicre  Prodromus,  Vol.  I,  p.  61;  1856. 

Our  species  have  three  postsutural  and  three  sternopleural  macro- 
cha*ke,  body  black,  the  abdomen  sometimes  with  a  brassy  or  violaceous 
tinge,  bearing  only  marginal  macrochaetee: 

1.  Wings  wholly  hyaline,  orbital  bristles  present  in  both  sexes 2. 

Wings  from  base  to  tip  of  auxiliary  vein  whitish,  thence  to  tip  of 
second  vein  brown,  the  apex  and  hind  margin  behind  the  fifth 
vein  hyaline,  third  vein  bearing  a  single  bristle  near  its  base; 
black,  the  abdomen  with  a  strong  violaceous  tinge;  front  of 
female  one  and  one-third  times  as  wide  as  either  eye,  two  pairs 


•Fauna  Austriaea,  Vol.  I,  p.  533;  1862. 
2Zweif.  Kais.  Mus.  Wien,  VI,  p.  232;  1893. 
3Zweif.  Kais.  Mus.  Wien,  V,  p.  356;  1881. 
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of  orbital  bristles,  frontal  bristles  descending  to  middle  of  second 
an tennal  joint,  antennas  as  long  as  the  face,  the  third  joint  three 
times  as  long  as  the  second,  two  aud  one-half  times  as  long  as 
wide,  arista  thickened  on  the  basal  two-thirds,  the  penultimate 
joint  three  times  as  long  as  broad,  two-fifths  as  long  as  the  last 
joint;  vibrissa©  slightly  below  level  of  front  edge  of  oral  margin, 
only  two  or  three  bristles  above  each;  thorax  gray  pollinose, 
not  vittate,  scatellum  the  same,  bearing  two  pairs  of  long  mar- 
ginal macrocbaetae  and  a  short  apical  pair;  abdomen  gray  pol- 
linose on  bases  of  the  second  and  third  segments,  second  segment 
bearing  a  marginal  pair  of  macrochaetae,  the  third  with  a  mar- 
ginal, the  fourth  with  a  discal,  row;  calypteres  white^  length, 
4  mm.  Natrona,  Pa.  A  single  female  specimen  collected  by 
Mr.  C.  W.  Johnson,  July  31, 1895.  Type  No.  3536,  U.  S.  National 
Museum .johnsoni  n.  sp. 

2.  Third  joint  of  antennae  in  the  male  truncate  at  the  apex,  where  it  is 

over  twice  as  wide  as  at  its  base,  its  upper  edge  nearly  straight; 
length,  3  mm.  Southern  California;  and  Owl  Creek  Mountains, 
Wyoming.  (Konig.  Sven.  Fregatt.  Eugenios  Resa,  p.  527;  1868: 
Lophottia.     Claimcella  antennalis  Coquillett,  Journal  N.  Y.  Eut. 

9oc,  Vol.  Ill,  p.  56;  June,  1895.) setigera  Thorn. 

Third  joint  rounded  at  the  apex  where  it  is  at  most  one  and  one- 
half  times  as  broad  as  at  its  base 3. 

3.  Last  joint  of  front  tarsi  of  female  over  four  times  as  long  as  the 

second,  third  joint  of  antennae  of  male  nearly  straight  on  upper 
edge,  noticeably  longer  than  wide;  length  3  to  4  mm.  White 
Mountains,  New  Hampshire;  Lakeland,  Md.;  and  Northern 
Illinois.  (Journal  N.  Y.  Ent.  Soc.,  Vol.  Ill,  p.  56;  June,  1895, 
New  genus  near  Bigonichceta,  Brauer  and  Bergenstamm  in 

litt) tarsalis  Coq. 

Last  joint  of  front  tarsi  of  female  shorter  than  the  second,  third 
joint  of  antennaB  of  male  strongly  convex  on  upper  side,  only 
slightly  longer  than  wide;  black,  the  palpi  yellow;  front  in  both 
sexes  one  and  one-half  times  as  wide  as  either  eye,  two  pairs  of 
orbital  bristles,  frontals  descending  almost  to  tip  of  second 
autennal  joint,  facial  ridges  bristly  on  the  lowest  two-fifths  to 
one-half,  antennae  almost  as  long  as  the  face,  the  third  joint  five 
times  as  long  on  the  second,  arista  thickened  nearly  to  the 
tip,  the  penultimate  joint  two-thirds  as  long  as  the  last  one; 
thorax  gray  pollinose,  not  black  vittate,  abdomen  shining,  bases 
of  last  three  segments  whitish  pollinose  except  in  the  middle; 
wiugs  hyaline,  third  vein  bearing  one  or  two  bristles  at  the 
base,  calypteres  whitish;  length,  3  to  3.5  mm.  White  Mount- 
ains, New  Hampshire,  and  New  Bedford,  Mass.  Three  males 
and  one  female,  the  former  collected  by  the  late  H.  K.  Morrison, 
the  latter  by  Dr.  Hough usitata  n.  sp. 
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Genus  FLECTOFS,  new  genus. 

The  characters  of  this  genus  may  be  gleaned  from  the  table  of  genera 
given  on  a  previous  page  and  from  the  following  description  of  the 
type  species:  Black,  the  palpi  and  apex  of  proboscis  yeDow;  front  in 
both  sexes  one  and  one- fourth  times  as  wide  as  either  eye,  two  pairs  of 
orbital  bristles,  frontal  bristles  descending  almost  to  apex  of  second 
antennal  joint,  cheeks  one-fifth  as  broad  as  the  eye  height,  eyes  bare, 
head  at  vibrissa?  much  shorter  than  at  base  of  antenna*,  vibrissae 
inserted  on  a  line  with  front  edge  of  the  oral  margin,  one  or  two  bris- 
tles above  each,  antenna*  as  long  as  the  face,  the  third  joint  in  the  male 
three-fifths,  in  the  female  two-fifths,  as  broad  as  long,  five  times  as  long 
as  the  second,  arista  bare,  thickened  on  the  basal  two-thirds,  the  penul- 
timate joint  four  times  as  long  as  broad,  almost  one-half  as  long  as  the 
last  joint;  thorax  gray  pollinose,  marked  with  four  black  vitta?;  three 
postsutural  and  four  sternopleural  macrochaetse,  scutellum  bearing  two 
long  marginal  pairs;  abdomen  shining,  the  bases  of  the  last  three  seg- 
ments narrowly  white  pollinose,  bearing  only  marginal  inacrochretae; 
wings  hyaline,  first  vein  bearing  two  or  three  bristles  toward  the  tip* 
third  vein  bearing  a  single  one  at  the  base,  hind  crossvein  nearly 
straight,  midway  between  the  small  and  the  bend,  the  latter  obtuse,  not 
appendiculate,  apical  cell  open,  terminating  at  the  extreme  wing  tip; 
calypteres  white;  last  two  joints  of  front  tarsi  of  female  dilated,  the 
claws  and  pul villi  scarcely  one- third  as  long  as  the  last  tarsal  joint, 
front  tarsi  of  male  not  dilated,  the  pulvilli  slightly  longer  than  the  last 
tarsal  joint,  middle  tibiae  each  bearing  a  single  bristle  on  the  front  side 
near  the  middle,  hind  tibiae  not  ciliate;  length,  4  to  5  mm.  District  of 
Columbia,  and  Kirkwood,  Mo.  Five  males  and  one  female  bred  from 
Melissopu*  lati/erreana  Wlsm.  by  Miss  Mary  E.  Murtfeldt  and  this  Divi- 
sion.   Type  No.  3541,  U.  S.  National  Museum melissopodis  n.  sp. 

Genus  LISPIDEA  Coq. 

Litpidta  Coquillett,  Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  51;  June,  1895. 

Our  single  species  is  black,  with  yellow  palpi;  three  postsutural  and 
two  sternopleural  macrochaetae ;  length  4  to  5  mm.  Canada  and  north- 
ern Illinois.     (Loc.  cit.,  p.  52.) palpigera  Ooq. 

Genus  THBYPTOCERA  Maoq. 

Thryptocera  Macquart,  Histoire  Nat.  Insectes,  Dipfrree,  Vol.  II,  p.  87;  1835. 
Herbitla  Desvoidy,  Annales  Soc.  Ent.  France,  p.  184;  1851.     (Xon  Edwards;  1834.) 

This  synonymy  is  given  by  Eondani  >  and  repeated  by  Schiner;3 


1  Dipterologiu'  Italics  Prodroraus,  Vol.  Ill,  p.  12;  1859. 
2 Fauna  Auatriaca,  Vol.  I,  p.  517;  1862. 
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Herbstia  is  not  mentioned  by  Brauer  and  Bergenstamm : 
Penultimate  joint  of  arista  twice  as  long  as  broad,  one-sixth  as  long 
as  the  last  joint,  legs  black;  black,  the  first  two  joints  of  anten- 
na?, palpi,  apex  of  proboscis,  of  scutellum,  and  sides  of  the  first 
two  segments  of  abdomen,  yellow ;  third  joint  of  antenna*  brown ; 
head  at  vibrissa  as  loug  as  at  base  of  antenna?,  front  of  female 
one  and  one-fifth  times  as  wide  as  eitber  eye,  frontal  bristles 
descending  to  base  of  third  antennal  joint,  two  pairs  of  orbital 
bristles,  cheeks  one-fifth  as  broad  as  the  eye  height,  vibrissas  on 
a  level  with  front  edge  of  oral  margin,  ridges  bristly  on  the  low- 
est fourth,  antenme  nearly  as  loug  as  the  face,  the  third  joint 
five  times  as  long  as  the  second,  arista  thickened  on  the  basal 
three- fourths;  thorax  gray  pollinose,  marked  with  four  black 
vitta*;  three  postsutural  and  three  sternopleural  macrochaetse, 
scutellum  bearing  two  long  marginal  pairs  and  a  very  short 
apical  pair;  abdomen  subopaque  gray  pollinose,  last  three  seg- 
ments bearing  marginal  macrochretre ;  front  tarsi  slender:  wings 
hyaline,  third  vein  bristly  halfway  to  small  crossvein,  hind 
crossvein  midway  between  the  small  and  the  bend,  calypteres 
white;  length,  6  mm.  New  Bedford,  Mass.  A  single  female 
specimen,  collected  by  Dr.  Garry  deN.  Hough.    Type  No.  3543, 

U.  S.  National  Museum atripes  n.  sp. 

Penultimate  joint  of  arista  uearly  one  half  as  long  as  the  last  joint, 
femora  and  tibhe  yellow;  frontal  vitta,  face  and  cheeks  yellow, 
only  one  or  two  bristles  above  each  vibrissa,  third  joint  of  anten- 
na* three  times  as  long  as  the  second,  arista  thickened  on  the 
basal  two  thirds,  thorax  not  distinctly  vittate,  scutellum  bearing 
three  long  marginal  pairs  of  macrochtpta?,  third  vein  bristly 
almost  to  the  small  crossvein;  length  4  mm.;  otherwise  as  in  the 
above  description  of  atripes.  White  Mountains,  New  Hamp- 
shire. Two  female  specimens  collected  by  Mrs.  A.  T.  Slosson 
and  the  late  H.  K.  Morrison.  Type  No.  3544,  U.  S.  National 
Museum flavipes  n.  sp. 

Genus  ACTIA  Desv. 

Actio,  Deavoidy,  Essai  Bur  les  Myodaires,  p.  85;  1830. 

Ceromya  Deavoidy,  loo.  cit.,  p.  86. 

(iymnopareia  Brauer  and  Hergenstanini,  Zweif.  Kais.  Mns.  Wien,  IV,  p.  103;  1889. 

This  synonymy  is  according  to  Brauer  aud  Bergenstamm.1  Our  two 
species  have  four  postsutural  and   three  sternopleural  macrochietae : 

First  vein  bristly  on  its  apical  third  only,  frontal  vitta  next  the 
antenna*  twice  as  wide  as  either  side  of  the  front,  abdomen  and 
legs  yellow;  length  5  mm.  From  the  type  specimen.  White 
Mountain,  New  Hampshire.  (Journal  N.  Y.  Ent.  Soc.,  Vol.  Ill, 
p.  50;  June,  1895:  Lasioneura.  Gymnopareia  sp.,  Brauer  and 
Bergenstamm  in  litt.) palloris  Coq. 

lLoc.  cit.,  VI,  pp.  L'JG  nud  228;  1893. 
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First  vein  bristly  on  nearly  its  entire  length,  frontal  vitta  next  the 
antennae  scarcely  wider  than  either  side  of  the  front,  abdomen 
and  legs  varying  from  yellow  to  black,  fourth  vein  sometimes 
almost  obsolete  beyond  the  bend;  length,  4  to  6  mm.  White 
Moan  tains  and  Franconia,  K".  H.;  District  of  Columbia;  south- 
ern Illinois,  and  Germany.  A  female  specimen  from  Germany 
received  from  Zeller,  and  by  him  labeled  Thryptocera  pilipennis 
Fall.  (Diptera  Suecite,  Muscidie,  p.  18;  1820:  Taehina.  Thryp- 
toceraamericana -Town send, Canadian  Entomologist,  Vol.  XXIV, 
p.  69;  March,  1892.  Gymnopareia  sp.,  Brauer  and  Bergenstamm 
in  litt.) pilipennis  Fallen. 

Genus  LASIONEURA  Coq. 

Lationeura  Coqnillett,  Journal  N.  Y.  Ent.  Soc.,  Vol.  Ill,  p.  50;  June,  1895. 

Our  species  is  black,  the  frontal  vitta,  first  two  joints  of  antennae, 
face,  cheeks,  palpi,  coxje,  femora,  tibiae  and  sides  of  abdomen  at  base, 
yellow;  three  postsutural  and  three  sternopleural  macrochaetae;  length, 
5  mm.  From  the  type  specimen.  Santa  Cruz  County,  Cal.;  and 
Washington.    (Loc.  cit.) johnsoni  Coq. 

Genus  CHJETOPHLEPS  Goq. 

Ckalophlepi  Coqnillett,  Journal  New  York  Ent.  Soc,  Vol.  Ill,  p.  51 ;  June,  1895. 

Our  single  species  is  black,  the  palpi  yellow;  three  postsutural  and 
three  sternopleural  machrochaetae;  abdomen  of  female  bearing  a  com- 
pressed, rounded  process  thickly  beset  with  short  spines  on  the 
underside  of  the  second  segment,  and  there  is  a  short  fifth  segment, 
both  of  which  are  absent  in  the  male;  length,  4  to  5  mm.  From  the 
type  specimen.  Massachusetts,  Maryland,  and  District  of  Columbia. 
(Loc.  cit.) setosa  Coq. 

Genus  CELATORIA  Goq. 

Celatoria  Coqnillett,  Insect  Life,  Vol.  II,  p.  235;  February,  1890. 

Brauer  and  Bergenstamm,  who  did  not  recognize  the  species  upon 
which  this  genus  is  founded,  erroneously  state  that  Celatoria  is  syn- 
onymous with  Besseria.1  Some  of  the  principal  differences  existing 
between  these  two  genera  were  pointed  out  by  the  writer  in  an  article 
published  in  Psyche.2  A  specimen  of  Celatoria  diahroticw  submitted 
to  the  above  mentioned  authors  was  by  them  pronounced  to  belong  to 
a  new  genus  near  Neaera.  Our  two  species  have  three  postsutural  and 
three  sternopleural  macrochilia: 

Palpi  yellow,  front  in  both  sexes  wider  than  either  eye,  front  pulvilli 
of  male  about  one-half  as  long  as  the  last  tarsal  joint;  length,  4 
to  6  mm.    District  of  Columbia,  College  Station,  Tex.,  and  Cali- 


'Zweif.  Kaia.  Mum.  Wieu,  VI,  p.  189;  1893. 
8  Vol.  VII,  p.  251 ;  1895. 
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fornia.    (Amer.  Naturalist,  Vol.  V,  p.  219;  1871:  Melanosphora. 

Celatoria  erawii  Coquillett,  Insect  Life,  Vol.  II,  p.  235;  Feb.,  1800. 

New  genus  near  Neaera,  Brauer  and  Bergenstamm  in  litt.) 

diabroticw  Shimer. 
Palpi  black,  front  in  male  two-fifths,  in  the  female  two-thirds,  as 
wide  as  either  eye,  front  pulvilli  of  male  as  long  as  the  last 
tarsal  joint;  black;  frontal  bristles  descending  slightly  below 
the  middle  of  the  second  antennal  joint,  cheeks  oue-seventh  as 
wide  as  the  eye  height,  facial  ridges  bristly  on  the  lowest  third, 
antennae  nearly  or  fully  as  long  as  the  face,  the  third  joint  two 
and  one-fourth  times  as  long  as  the  second,  as  wide  as  the  latter 
is  long,  penultimate  joint  of  arista  shorter  than  broad;  thorax 
nearly  destitute  of  pollen  except  on  the  sides,  abdomen  with  a 
narrow  fascia  of  white  pollen  on  the  bases  of  the  last  three 
segments,  venter  of  female  thickly  studded  with  short,  stout 
sj)ine8  on  hind  part  of  the  second  and  third  segments;  front 
pulvilli  of  the  female  nearly  one-half  as  long  as  the  last  tarsal 
joint;  wings  hyaline,  slightly  tinged  with  smoky,  calypteres  of 
female  white,  the  hind  ones  in  the  male  strongly  tinged  with 
brown  except  at  the  bases;  length,  3.5  to  5  mm.  Franconia  and 
White  Mountains,  New  Hampshire,  and  Los  Angeles  County, 
Cal.  Two  males  and  three  females,  one  male  from  the  latter 
locality  captured  by  the  writer  in  March,  the  others  taken  by- 
Mrs.  A.  T.  Slosson  and  the  late  H.  K.  Morrison.  Type  No.  3555, 
U.  S.  National  Museum spinosa  n.  sp. 

Genus  HYPOSTENA  Meig. 

Uypostena  Meigen,  System.  Besch.  Eur.  Zweif.  Insekteu,  Vol.  VII,  p  239;  1838. 
Tachinophyto  Townseml,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  130;  June,  1892. 
P8eudomyothyria  Townsend,  loo.  cit.,  p.  131. 

This  synonymy  is  by  the  writer.    Our  species  have  only  three  post- 
sutural  macroclm*tae : 

1.  Third  vein  bearing  less  than  six  bristles  at  its  base 2. 

Third  vein  bristly  almost  or  quite  to  the  small  crossvein,  hind  cross- 
vein  near  last  third  of  distance  from  the  small  to  bend  of  fourth 
vein;  black,  the  palpi  and  apex  of  proboscis  yellow;  length, 
5  mm.  From  the  type  specimen.  Canada;  Beverly,  Mass.; 
Hartford,  Conn.;  District  of  Columbia;  North  Carolina,  and 
northern  Illinois.  (Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  54; 
June,  1895:   Thryptocera.) dunningii  Coq. 

2.  Apical  cell  open  or  closed  in  the  margin  of  the  wing 3. 

Apical  cell  closed,  its  petiole  at  least  twice  as  long  as  the  small 

crossvein;  black,  the  palpi  yellow;  length,  5.5  mm.  From  the 
type  specimen.  Avalon,  N.  J.,  and  southern  California.  (Jour- 
nal N.  Y.  Ent.  Soc.,  Vol.  Ill,  p.  55;  June,  1895:  Pseudomyo- 
thyria.)    tortrieis  Coq. 
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3.  Femora  and  tibia?  black;  three  steruopleural  macrochaetae,  but  the 

lowest  one  sometimes  very  small,  steruopleural  hairs  abundant 

and  conspicuous 5. 

Femora  and  tibiae  yellow,  abdomen  usually  yellow,  at  least  on  the 
sides  at  base,  second  and  third  segments  bearing  discal  macro- 
ehaetae 4. 

4.  With  three   sternopleural    inacrochaetae,  face  in  profile  concave; 

black,  the  base  of  antennae,  palpi,  proboscis,  apex  of  scutellum, 
coxae,  femora,  tibiae,  and  sides  of  first  two  or  three  abdominal 
segments  partly  or  wholly  yellow;  length,  8  mm.  Los  Angeles 
County, Cal.  (InsectaSauudersiana,Vol.I, p. 313;  1856:  Devia. 
Masicera  eucerata  Bigot,  Annales  Soc.  Entomol.  France,  p.  263; 
1888.) pedestri8  Walk. 

With  only  two  steruopleural  macrochieta?,  face  in  profile  strongly 
convex;  yellow,  the  apical  two- thirds  of  the  arista,  upper  part 
of  the  occiput  except  in  the  middle,  and  the  middle  of  meso- 
notum  black;  front  in  the  male  two-fifths,  in  the  female  three- 
fourths,  as  wide  as  either  eye,  two  pairs  of  orbital  bristles  in 
the  female,  wanting  in  the  male;  frontal  bristles  descending  to 
tip  of  second  anteunal  joint;  cheeks  bare,  one-sixth  as  broad 
as  the  eye  height;  antennae  almost  as  long  as  the  face,  the  third 
joint  six  times  as  long  as  the  second,  nearly  five  times  as  long  as 
broad,  arista  minutely  pubescent,  thickened  on  the  basal  third; 
thorax  grayish  pollinose,  marked  with  four  black  vittae,  scutel- 
lum bearing  four  pairs  of  marginal  macrochaetae;  venter  of 
abdomen  destitute  of  short,  stout  spines;  front  pulvilli  of  male 
as  long,  in  the  female  one-half  as  long,  as  the  last  tarsal  joint; 
wings  hyaline,  veins  in  the  female  bordered  with  yellowish, 
third  vein  bearing  two  or  three  bristles  at  the  base;  length,  7  to 
8  mm.  Frauconia,  N.  H.,  and  North  Carolina.  One  male  and 
female,  the  latter  collected  by  Mrs.  A.  T.  Slosson.  Type  No. 
3549,  U.  S.  National  Museum flaveola  n.  sp. 

With  only  two  sternopleurals;  differs  from  the  female  of  flaveola  as 
follows:  Black,  the  second  antennal  joint  and  base  of  the  third, 
palpi,  proboscis,  femora,  and  tibiae  yellow,  sides  of  abdomen 
basally  sometimes  also  yellow;  third  joint  of  antennae  four 
times  as  long  as  the  second,  nearly  four  times  as  long  as  broad; 
veins  not  bordered  with  yellowish;  length,  5  to  5.5  mm.  New 
Bedford,  Mass.;  Cumberland  County,  N.  J.,  and  Tifton,  Ga. 
Twelve  females,  collected  by  Dr.  G.  deN.  Hough,  Mr,  C.  W. 
Johnson,  and  Mr.  G.  R.  Pilate gilvipes  n.  sp. 

5.  Arista  thickened  on  only  the  basal  third 6. 

Arista  thickened  on  the  basal  three  fourths,  third  joint  of  antennae 

in  the  female  three  times  as  long  as  broad,  front  slightly  wider 
than  either  eye,  face  in  profile  concave,  abdomen  shining,  strongly 
tinged  with  bronze,  base  of  second  segment  narrowly  white  polli- 
nose, second  and  third  segments  destitute  of  discal  macrochsetae, 
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venter  destitute  of  short,  stout  spines,  claws  and  pulvilli  of 
female  minute,  the  pulvilli  scarcely  one  fifth  as  long  as  the  last 
tarsal  joint;  palpi  and  entire  insect  except  the  wings  and  calyp- 
teres,  black;  length,  4  mm.  Los  Angeles  County,  Cal.  From 
the  type  specimen.  (Journal  N.  Y.  Ent.  Soc.,  Vol.  Ill,  p.  57; 
June,  1895.) antea  Coq. 

6.  Palpi  yellow,  scutellum  bearing  three  pairs  of  long  marginal  and 

sometimes  a  short  apical  pair  of  macrochaetae,  usually  a  discal 

pair  on  the  second  and  third  abdominal  segments 7. 

Palpi  black *. 8. 

7.  Third  segment  of  abdomen  pollinose  on  at  least  the  basal  two-thirds. 

the  pollen  yellowish,  abdomen  subopiiquc;  length,  4  to  9  mm. 
Franconia  and  White  Mountains,  New  Hampshire;  Beverly, 
Mass.;  Maryland;  District  of  Columbia;  Georgia;  Texas;  Mis- 
souri; northern  Illinois;  Colorado;  and  Sonoma  County,  Cal. 
From  the  type  specimen.  (Journal  N.  Y.  Ent.  Soc,  Vol.  Ill, 
p.  57;  June,    1895.    Anisia  nigrocinctat  v.d.W.,   Brauer    and 

Bergenstamm  in  litt.) variabilis  Coq. 

Third  segment  at  most  pollinose  on  the  basal  third,  the  pollen  white, 
abdomen  subshining;  length,  4  to  9  mm.  White  Mountains,  New 
Hampshire;  northern  Illinois;  District  of  Columbia;  Virginia; 
North  Carolina;  Tifton,  Ga.;  Ocean  Springs,  Miss.;  Florida  and 
Jamaica,  West  Indies.  (Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p. 
131 ;  June,  1892 :  Tachinophyto.  Pseudomyothyria  indeci&a  Town- 
send,  loc  cit.,  p.  132.  Vibrissina  sp.,  Brauer  and  Bergenstamm 
in  litt) floridemis  Town. 

8.  Second  and  third  segments  of  abdomen  destitute  of  discal  macro- 

cluetiE,  gray  pollinose  on  bases  of  last  three  segments,  third 
joint  of  anteume  nearly  three  times  as  long  as  the  second. .  .10. 
Second  and  third  segments  bearing  discal  as  well  as  marginal  macro- 
chilia?, scutellum  bearing  three  pairs  of  long  marginal  macro- 
clue  tie  and  sometimes  a  very  short  apical  pair 9. 

9.  Abdomen  gray  pollinose  on  bases  of  last  three  segments,  front  in  the 

male  three-fifths,  in  the  female  from  three-fifths  to  three-fourths, 
as  wide  as  either  eye;  calypteres  white,  sometimes  tinged  with 
yellow  on  the  margin ;  length,  4  to  6  mm.  White  Mountains  and 
Franconia,  X.  H.;  Beverly  and  New  Bedford,  Mass.;  District  of 
Columbia;  Georgia;  Illinois;  Tucson,  Ariz.;  Palm  Springs  and 
Los  Angeles  Co.,  Cal.,  and  Allende,  Mexico.  From  the  type 
specimens.  (Journal  X.  Y.  Ent.  Soc,  Vol.  Ill,  p.  57;  June,  1895. 
Hypostcna  pusilld1  Coquillett,  loc.  cit.,  p.  58.) barbata  Coq. 

»This  is  the  female  of  barbata;  in  tbe  description  of  the  bitter,  through  an  error  in 
the  printing,  the  male  sign  ( <£ )  was  used  in  the  place  of  the  female  (  9  )*  and  rice  versa. 
The  two  females  from  California  under  barbata  do  not  have  discal  luacrocha'ta*  ou 
the  second  and  third  segments  of  the  abdomen,  as  erroneously  stated  in  the  descrip- 
tion; they  belong  to  randerwulpi  Town.' 
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Abdomen  wholly  shining  and  destitute  of  pollen ;  front  in  male  three- 
fifths  as  wide  as  either  eye;  wholly  black,  no  orbital  bristles  in 
male,  frontals  descending  below  the  arista,  facial  ridges  bristly 
to  the  lowest  frontal  bristles,  antennae  as  long  as  face,  the  third 
joint  six  times  as  long  as  the  second,  arista  thickened  on  the 
basal  two-fifths ;  thorax  shining,  a  whitish  pollinose  vitta  in  the 
middle  in  front  of  the  suture,  lateral  edges  also  whitish  polli- 
nose; wings  hyaline,  two  bristles  at  base  of  third  vein,  calyp- 
teres  whitish;  length,  4  mm.  BiscayneBay,  Florida.  A  single 
male  specimen  collected  by  Mrs.  A.  T.  Slosson. . .  nitens  n.  sp. 
10.  Front  of  female  only  two-thirds  as  wide  as  either  eye,  facial  ridges 
bare,  scutellum  bearing  only  two  pairs  of  long  marginal  lnacro- 
chaetae,  third  joint  of  antennae  three  times  as  long  as  wide; 
length,  3.5  mm.  St.  Augustine,  Fla.  (Proceedings  Acad.  Nat. 
Sci.  Phila.,  p.  313;  Sept.,  1895.) maculosa  Coq. 

Front  of  female  almost  as  wide  as  either  eye,  facial  ridges  bristly  on 
the  lower  half,  scutellum  bearing  three  pairs  of  long  marginal 
macrochittie ;  basal  three-fifths  of  the  last  three  segments  of 
abdomen,  except  a  dorsal  vitta  on  the  first  two,  gray  pollinose; 
length,  5  mm.  Los  Angeles  County,  Cal.  (Entom.  News,  Vol. 
Ill,  p.  131 ;  June,  1892 :  Myothyria.) vanderwuljpi  Town. 

Genus  DIDYMA  v.  d.  W. 

Did y ma  van  der  Wulp,  Biologia  Cont.-Amer.,  Diptera,  Vol.  II,  p.  156;  June,  1890. 

Our  species  are  black,  with  at  most  the  palpi  and  sides  of  the  abdo- 
men partly  yellow,  hind  tibise  on  the  outer  side  ciliate  with  short 
bristles : 

1.  Second,  or  at  least  the  third,  abdominal  segment  bearing  discal 

macrochaetie 2. 

Second  and  third,  ablominal  segments  destitute  of  discal  inacro- 
chaetae,  palpi  yellow,  hind  crossvein  slightly  curved,  nearer  to 
the  bend  of  the  fourth  vein  than  to  the  small  crossvein ;  length, 
6  mm.  Lake  Worth,  Fla.  (Biol.  Cent.-Amer.,  Dipt.,  Vol.  II, 
p.  163;  June,  1890.) inconspicua  v.  d.  W. 

2.  Hind  crossvein  curved  S-shape,  nearer  to  the  bend  of  the  fourth 

vein  than  to  the  small  crossvein,  palpi  yellow;  length,  4.5  mm. 
Kirkwood,  Mo.    (Biol.  Cent.-Amer.,  Dipt.,  Vol.  II,  p.  100;  June, 

1890.) exigua  v.  d.  W. 

Hind  crossvein  almost  straight,  midway  between  the  small  and  the 
bend,  palpi  black;  length,  5  mm.  District  of  Columbia.  (Biol. 
Cent-Amer.,  Dipt.,  Vol.  II,  p.  161 ;  June,  1890.) . .  timida  v.  d.  W. 
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Genus  MACQUARTIA  Desv. 

Macquartia  Desvoidy,  £ssai  eur  les  Myoilaires,  p.  204;  1830. 

Amedea  Desvoidy,  loc.  cit.,  p.  207. 

Albinia  Desvoidy,  loc.  cit.,  p.  209. 

Aporia  Macquart,  Dipteros  Exotiqnes,  Supp.  I,  p.  168;  1846.     (Non  Huebner;  1816.) 

This  synonymy,  with  the  exception  of  the  last  one,  is  given  by  Schi- 
ner;1  the  name  of  Aporia  having  previously  been  employed  in  the 
Lepidoptera,  the  species  heretofore  placed  in  this  genus  may  with  pro- 
priety be  placed  iu  Macquartia,  to  which  genus  our  species  has  been 
referred  by  Brauer  and  Bergenstamm  in  litt.  Our  single  species  is 
black,  the  base  of  the  antennae,  palpi,  and  apex  of  proboscis,  yellow; 
three  postsutural  and  two  sternopleural  macrochabtae;  length,  8  to  10 
mm.  Mount  Washington,  N.  H.;  New  Bedford,  Mass.;  District  of 
Columbia;  Aurora  Mills,  Oreg.,  and  Siskiyou  County,  Cal.  (List  of 
Dipterous  Insects,  Part  IV,  x>.  841;  1849:  Dexia.  Aporia  limacodis 
Townsend,  Psyche,  Vol.  VI,  p.  275;  June,  1892.  Macquartia  sp.,  Brauer 
and  Bergenstamm  in  litt) pristis  Walk. 

Genus  HYALURGUS  Br.  and  Berg. 

Hyalurgus  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mas.  Wieii,  VI,  p.  136;  1893. 

Our  species  is  black,  the  base  of  antennae,  palpi,  apex  of  proboscis, 
scutellum,  tibiae,  and  tarsi,  yellow;  three  postsutural  and  three  sterno- 
pleural macrochaetae,  last  three  segments  of  abdomen  bearing  discal  aud 
marginal  macrochaete,  middle  tibite  each  bearing  three  macrochaetae  on 
the  front  side  near  the  middle;  length,  7  mm.  Illinois.  (Can.  Ento- 
mologist, Vol.  XXIV,  p.  81;  April,  1892:  Macquartia.) .  .johnsoni  Town. 

Genus  P0UDEA  Macq. 

Harrisia  Meigen,  System.  Besch.  Eur.  Zweif.  Insekten,  Vol.  VII,  p.  260;  1838.     (Xon 

Desvoidy;  1830.) 
Polidea  Macquart,  Annales  Soc.  Ent.  France,  p.  92;  1848. 
Somoleja  Rondani,  Atti  Soc.  Italiaua  Sci.  Nat.,  Vol.  VIII,  p.  35;  1865. 

Polidea  was  proposed  for  the  genns  Harrisia  of  Meigen,  the  latter 
name  having  been  previously  used  in  the  Diptera.  According  to  Brauer 
and  Bergenstamm,  Harrisia  of  Meigen  is  identical  with  Somoleja  of 
Rondani.2  Our  single  species  has  the  body  and  sides  of  the  front 
shining  black,  with  a  tinge  of  bronze,  almost  destitute  of  pollen ;  three 
postsutural  and  three  sternopleural  macrochaetse,  last  three  segments  of 
abdomen  bearing  discal  ones,  third  vein  bristly  at  least  halfway  from 
base  to  small  crossvein,  middle  tibite  each  bearing  two  or  more  macro 
chi^tjv  on  the  front  side  near  the  middle ;  length,  5  to  7  mm.  Georgetown, 
Canada;  White  Mountains  and  Franconia,  N.  H.;  New  Bedford,  Mass. ; 


1  Fauna  Austriacn,  Vol.  I,  p.  528;  1862. 
*Zweif.  Kais.  Mus.  Wien,  VI,  p.  231;  1893. 
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South  Windsor,  Conn.;  Constantine,  Mich.;  Northern  Illinois,  and  Los 
Angeles  County,  Cal.  (List  of  Dipterous  Insects,  Part  IV,  p.  760; 
1S49:  Tachina.  Tryphera  americana  Townsend,  Can.  Entomologist, 
Vol.  XXIV,  p.  78;  April,  1802.  Tryphera  polidoidcs  Townsend,  loc. 
cit.,  p.  79.  Polidea  americana  Townsend,  loc.  cit..  p.  82:  from  a  cotype 
specimen.    Somoleja  sp.,  Brauer  and  Bergenstainm  in  litt.) .  areos  Walk. 

Genus  HYPOCMTA  Br.  and  Berg. 

JTypochwta  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  93;  1889. 

The  type  species  is  black,  the  first  two  autennal  joints,  palpi,  apex  of 
proboscis,  and  the  tibia?,  yellowish;  three  postsutural  and  two  sterno- 
pleuial  macrocha'ta* ;  length,  5  mm.  White  Mountains,  N.  H.  (Fauna 
Austriaca,  Vol.  I,  p.  527;  1862:  Frivaldskia.) longicornis1  Schiner. 

Genus  PELATACHINA  Meade. 

Hyria  Desvoidy,  Histoiro  Naturelle  Dipteres,  p.  1100;  1863.     (Aon  Lamarck,  1819; 

wow  Stephens,  1829.) 
Pelatachina  Meade,  Entomologists'  Monthly  Magazine,  Vol.  XXX,  p.  109;  1894. 

The  above  name  was  proposed  for  the  genus  Hyria  of  Desvoidy,  the 
latter  name  having  been  previously  used  in  the  Moilusca  and  also  in  the 
Lepidoptera.  Our  single  species  is  black,  including  the  palpi;  front  of 
female  as  wide  as  either  eye,  two  pairs  of  orbital  bristles,  and  behind  the 
posterior  pair  a  pair  of  outwardly  curving  macroclneta*  slightly  in  front  of 
the  lowest  ocellus ;  frontal  bristles  descending  to  basal  fourth  of  the  sec- 
ond joint  of  the  antenme,  face  golden  yellow  pollinose,  cheeks  nearly  one- 
third  as  broad  as  the  eye  height,  vibrissa*  on  a  level  with  front  edge  of 
oral  margin,  ridges  bristly  on  the  lowest  fourth,  antenna*  nearly  as  loug 
as  the  face,  the  third  joint  one  and  one-half  times  as  long  as  the  second, 
arista  thickened  on  the  basal  two-fifths,  the  penultimate  joint  broader 
than  long;  thorax  gray  pollinose,  marked  with  three  black  vittte,  three 
postsutural  and  three  sternopleural  macroclwta*,  scutellum  bearing 
three  long  marginal  pairs,  abdomen  gray  polliuose  and  with  darker 
reflecting  spots,  hairs  depressed,  first  segment  bearing  a  marginal  pair 
of  macrochiette,  second  with  two  discal  and  a  marginal  pair,  third  with 
three  discal  pairs  and  a  marginal  row;  middle  tibije  each  bearing  three 
or  more  on  the  front  side  near  the  middle;  wings  hyaline,  third  vein 
bearing  two  bristles  near  the  base,  fourth  vein  beyond  the  bend  arcuate; 
calypteres  white,  narrowly  margined  with  brown ;  length,  9  mm.  No 
locality,  but  evidently  from  the  United  States.  A  single  female  speci- 
men. Type  No.  3546,  U.  S.  National  Museum.  (Hyria  sp.,  Brauer  and 
Bergenstainm  in  lift.) pellucida  n.  sp. 


'This  species  is  referred  by  Schiner  to  the  Tachina  longicornis  of  Fallen,  but  judg- 
ing from  the  description  the  two  species  arc  very  distinct,  a  conclusion  already 
reached  by  Brauer  and  Bergenstainm. 
3359 5 
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Genus  RACODINEURA  Bond. 

Roeselia  Desvoidy,  Essai  sur  les  Myodaires,  p.  145;  1830.     (Kon  Huebner,  1816.) 
Racodineura  Rondani,  Dipterologia?  Italics  Prodronms,  Vol.  IV,  p.  31 ;  1861. 

The  latter  term  was  proposed  by  Rondani  to  take  the  place  of  Roes- 
elia,  which  had  previously  been  used  in  the  Lepidoptera.  Our  single 
species  is  black,  the  antennas,  lower  part  of  face,  palpi,  femora,  and 
tibia*  yellow;  front  of  female  slightly  over  twice  as  wide  as  either  eye, 
two  pairs  of  orbital  bristles,  frontal  bristles  descending  to  tip  of  sec- 
ond autennal  joint;  sides  of  face  at  narrowest  point  each  almost  one- 
half  as  wide  as  the  median  depression,  thinly  bristly  one-fifth  of 
distance  from  lowest  frontal  to  the  vibrissa;,  the  latter  on  a  level  with 
front  edge  of  oral  margin;  ridges  bristly  on  the  lower  half,  but  the 
uppermost  bristles  very  short;  cheeks  slightly  over  oue-half  as  broad 
as  the  eye  height;  antenure  almost  as  long  as  the  face,  the  third  joint 
five  times  as  long  as  the  second,  arista  thickened  to  the  middle,  the 
penultimate  joint  broader  than  long;  thorax  gray  pollinose,  marked 
with  four  black  vittte,  four  postsutural  and  three  sternopleural  raac- 
lochsetu';  scutellum  bearing  four  long  marginal  pairs;  abdomen  opaque 
gray  pollinose,  first  three  segments  bearing  marginal  macrochretiB,  mid- 
dle tibia?  each  bearing  three  or  more  on  the  front  side  near  the  middle; 
wings  hyaline,  the  base  grayish,  third  vein  bearing  a  single  bristle 
near  the  base,  hind  crossvein  nearly  straight,  midway  between  the 
small  and  the  bend  of  the  fourth;  calypteres  white;  length,  9  die 
Tifton,  Ga.  A  female  specimen  collected  October  1, 1896,  by  Mr.  G.  R. 
Pilate.    Type  No.  3545,  (J.  S.  National  Museum americana  u.  sp. 

Genus  ERVIA  Desv. 

Krvia  Desvoidy,  Essai  sur  les  Myodaires,  p.  225;  1830. 

Our  single  species  is  black,  the  face  and  more  or  less  of  the  antenna?, 
femora,  and  tibia?,  also  the  greater  portion  of  the  sides  of  the  first  three 
segments  of  the  abdomen  in  the  male,  yellow;  three  postsutural  and 
three  sternopleural  macrocha'tie;  length,  7  to  10  mm.  Agricultural 
College,  Miss.,  and  Lufkin,  Tex.  (Encyclopedic  Mcthodique,  Vol. 
VIII,  p.  423;  1811:  Ocyptera.) triquetra  Oliv. 

Genus  LESKIA  Desv. 

Leskia  Desvoidy,  Essai  sur  les  Myodaires,  p.  100;  1830. 

Mtfobia  Desvoidy,  loc.  cit.,  p.  98.     (Xon  Heyden;  1826.) 

Solicria  Desvoidy,  Annates  Soc.  Ent.  France,  p.  461 ;  1818. 

Orillia  Desvoidy,  loc.  cit.,  p.  474. 

Anthoica  Rondani,  Dipterologiji'  Italics  Prodroums,  Vol.  IV,  p.  8;  1861. 

Pyrroeia  Rondani,  loc.  cit.,  p.  48. 

Rondani  proposed  the  name  Anthoica  for  Myobia,  which  is  preoccu- 
pied in  the  Arachnida,  and  erected  the  genus  Pyrrosia  to  include  Les- 
kia, Solieria,  and  Orillia.     Brauer  aud  Bergenstamm  place  Leskia  and 
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Myobia  as  subgenera  of  Pyrrosia,1  but  make  no  mention  of  the  other 
three  names.  Our  species  have  yellow  legs;  three  postsutural  and 
three  sternopleural  macrochfette : 

Scutellum  largely  or  wholly  black;  abdomen  yellow,  in  the  male 
marked  with  a  dorsal  vitta  and  usually  the  base  of  the  fourth 
segment,  in  the  female  with  a  dorsal  vitta  on  the  first  two  seg- 
ments, black;  length,  6  mm.  Bucks  and  Delaware  counties, 
Pa.    (Journal  N.  Y.  Ent.  Soc.,  Vol.  Ill,  p.  105;  Sept.,  1895: 

Myiohia.)  thecataCoq. 

Scutellum  and  abdomen  yellow,  last  two  or  three  segments  of  the 
latter  sometimes  marked  with  a  dorsal  spot  of  brown  or  black; 
length,  7  to  11  mm.  Andover,Mass.;  Ithaca,  N.Y.;  Jacksonville, 
Fla.,  and  Onaga,  Kans.  (Journal  Acad.  Nat.  Sciences  Phila., 
Vol.  VI.,  p.  177;  1829:  Dexia.  Myiohia  depile  Coquillett,  Proc. 
Acad.  Nat.  Sciences  Phila.,  p.  313;  Sept.,  1895.) analis  Say. 

Genus  LESKIOMIMA  Br.  and  Berg. 

Leskiomima  Brauer  and  Bergenstamin,  Zweif.  Kais.  Mus.  Wien,  V,  p.  372;  1891. 

The  type  species  is  yellow,  the  upper  part  of  the  occiput,  dorsum  of 
thorax,  tarsi,  and  usually  a  few  spots  on  the  abdomen,  black;  usually 
three  postsutural  and  three  sternopleural  macrorfueta* ;  length,  0  to  8 
mm.  White  Mountains  and  Franconia,  N.  EL ;  New  York,  N.  Y.;  Ches- 
ter County,  Pa.;  Virginia;  North  Carolina,  and  Lake  Worth,  Florida. 
(Ausser.  Zweif.  Insekten,  Vol.  II,  p.  251;  1830:  Stomoxys.  Leskiomima 
tenera  Wied.,  Brauer  and  Bergenstamm  in  litt.) tenera  Wied. 

Genus  APINOPS,  new  genus. 

The  characters  of  this  new  genus  may  be  gleaned  from  the  following 
description  of  the  type  species:  Black;  head  at  vibrissa*  slightly 
longer  than  at  base  of  antenna?;  front,  including  the  vitta,  gray  polli- 
nose,  in  the  male  about  one  half,  in  the  female  two  thirds,  as  wide  as 
either  eye;  ocellar  bristles  directed  forward,  frontal  bristles  descend- 
ing nearly  to  middle  of  second  antennal  joint;  three  pairs  of  orbital 
bristles  in  the  female,  wanting  iu  the  male;  antenna;  six-sevenths  as 
long  as  the  face,  third  joint  one  and  one-half  times  as  long  as  the  sec- 
ond, rounded  at  the  tip,  arista  bare,  thickened  to  the  middle,  the 
penultimate  joint  slightly  longer  than  broad;  sides  of  face  bare,  each 
at  narrowest  part  scarcely  one-tenth  as  wide  as  the  median  depres- 
sion ;  vibrissas  strong,  situated  on  a  line  with  front  edge  of  oral 
margin,  two  or  three  bristles  above  each;  cheeks  one-seventh  as  wide 
jv8  the  eye  height;  proboscis  slender,  rigid,  the  portion  beyond  the 
basal  articulation  one  and  one  sixth  times  as  long  as  height  of  head, 
labella  not  developed ;  palpi  minute,  scarcely  longer  than  broad,  tipped 
with  a  short  bristle;  thorax  grayish  pollinose,  marked  with  four  black 


1  Zweif.  Kais.  Mus.  Wien,  VI,  p.  140;  1893. 
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vitta*.;  three  postsutural  aiul  two  sternopleural  maerochaetse;  scutellum 
bearing  three  pairs  of  long  marginal  inacrochrata*- ;  abdomen  shining, 
a  pair  of  marginal  macrochaitas  on  the  first  and  second  segment*  and 
a  marginal  row  on  the  third;  genitalia  projecting  at  least  twice  the 
length  of  the  fourth  abdominal  segment  beyond  the  latter,  curved 
beneath  the  abdomen;  first  segment  of  abdomen  in  the  female  greatly 
dilated  ventrally;  hind  tibhe  not  ciiiate  with  bristles;  front  pulvilli  in 
female  one-half  as  long  as,  in  the  male  about  as  long  as,  the  last  tarsal 
joint;  wings  hyaline,  a  single  bristle  at  base  of  the  third  vein,  other 
veins  bare,  apical  cell  open  at  the  extreme  tip  of  wing,  bend  of  fourth 
vein  arcuate,  hind  crossvein  nearly  perpendicular,  midway  between  the 
small  crossvein  and  bend  of  the  fourth  vein;  calypteres  white;  length, 
4  to  5  mm.  Southern  Illinois.  Two  males  and  one  female  collected  by 
Charles  Robertson.  Type  No.  3559,  U.  S.  National  Museum . .  atra  n.  sp. 

Genus  LEUCOSTOMA  Meig. 

Leucostoma  Meigen,  in  Illiger's  Magazin  fur  Insektenkumle,  Vol.  II,  p.  279;  1803. 

Clelia  Desvoidy,  Essai  sur  les  Myodaires,  p.  255;  1830. 

Paalida  Rondani,  Dipterologia*  Italics  Prodromus,  Vol.  I,  p.  76;  1856. 

This  synonymy  is  given  by  Schiner1  and  repeated  by  Brauer  and 

Bergenstamm.2    Our  species  are  black,  the  palpi  sometimes  yellow; 

three  stt^nopleural  and  usually  three  postsutural  macrochaetie : 

1.  Thorax  shining,  almost  destitute  of  pollen,  frontal  vitta  at  the 

lowest  ocellus  narrower  than  either  side  of  the  front  at  the  same 

point,  scutellum  bearing  three  pairs  of  marginal  niaerochaste, 

first  two  segments  of  abdomen  each  bearing  a  marginal  pair, 

palpi  yellow 2. 

Thorax  opaque,  densely  gray  pollinose,  frontal  vitta  of  female  at  the 
lowest  ocellus  twice  as  wide  as  either  side  of  the  front,  palpi 
black;  front  of  female  one  and  one-third  times  as  wide  as  either 
eye,  two  pairs  of  orbital  bristles,  cheeks  one-sixth  as  wide  as  the 
eye-height,  autenine  two  thirds  as  long  as  the  face,  the  third 
joint  as  long  as  the  second,  arista  thickened  on  the  basal  three- 
fifths,  the  penultimate  joint  shorter  than  broad;  thorax  not  dis- 
tinctly vittate,  scutellum  densely  gray  pollinose,  bearing  two 
pairs  of  long  marginal  macrocha*ta»,  abdomen  shining,  basal 
half  of  the  last  three  segments  gray  pollinose,  first  two  segment* 
destitute  of  macrochilia*,  those  of  the  other  two  segments  very 
short,  genitalia  of  female  claw-like,  curved  beneath  the  body; 
wings  hyaline,  third  vein  bearing  two  or  three  bristles  uear  the 
base,  hind  crossvein  straight,  one  and  one-third  times, as  long 
as  the  last  section  of  the  third  vein,  situated  midway  between 
the  small  crossvein  and  the  bend;  calypteres  white;  length, 
5  mm.    Clementou,  N.  J.     A  single  female  specimen  collected 


1  Fauna  Austriaca,  Vol.  I,  p.  542;  1862. 
*Zw©if.  Kais.  Mus.  Wien,  VI,  Index;  1893. 
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May  30,  1895,  by  Mr.  C.  W.  Johnson.    Type  No.  3563,  U.  S. 

National  Museum 8itbop<wa  n.  sp. 

2.  Abdomen  entirely  destitute  of  pollen;  length,  4  to  5  mm.  White 
Mountains,  New  Hampshire;  Massachusetts,  and  norttiern  Illi- 
nois.    (Trans.  Amer.  Eut.  Soc,  Vol.  XVIII,  p.  380;  December, 

1891.) atra  Town. 

Abdomen  grayish  pollinose  on  the  bases  of  the  last  three  segments; 
length,  4.5  to  7  mm.  Maryland;  Tiftou,  (la.;  Las  Cruces,  N. 
Mex. ;  Canon  City,  Colo.,  and  Washington.  (Can.  Entomologist, 
Vol.  XXIV,  p.  81;  April,  1892:  Phyto.  Leucostoma  neomexicana 
Towuseud,  loc.  cit.,  p.  1G9;  July.  Phyto  nxgricomis  Townsend, 
loc.  cit.,  p.  170;  from  a  cotype  specimen.) senilis  Town. 

Genus  SCIASMA,  new  genus. 

The  characters  of  this  genus  may  be  gleaned  from  the  table  of  genera 
given  in  a  previous  part  of  the  present  work  and  from  the  following 
description  of  the  type  species:  Black,  the  an  ten  me  and  palpi  yellow, 
the  femora  sometimes  partly  or  wholly  yellow;  front  of  male  from  as 
wide  to  twice  as  wide,  in  the  female  six  times  as  wide,  as  width  of  low- 
est ocellus,  bare  except  the  frontal  bristles  which  descend  to  base  of 
second  antennal  joint,  ocellar  bristles  wanting,  two  pairs  of  orbital 
bristles  in  the  female,  wanting  in  the  male;  cheeks  one-tenth  as  wide 
as  the  eye-height,  sides  of  face  bare,  each  scarcely  as  wide  as  the  lowest 
ocellus,  eyes  bare,  vibrissas  on  a  level  with  front  edge  of  oral  margin, 
two  or  three  bristles  above  each ;  head  at  vibrissa1  almost  as  long  as  at 
base  of  antenna1,  anteume  from  three-fourths  to  four-fifths  as  long  as 
the  face,  the  third  joint  twice  as  long  as  the  second,  arista  bare,  thick- 
ened on  the  basal  fourth,  the  penultimate  joint  shorter  than  broad; 
body  shining,  destitute  of  pollen;  two  postsutural  and  three  sterno- 
pleural  macroctueta*,  scutellum  bearing  two  marginal  pairs,  abdomen  of 
four  segments,  the  first  two  destitute  of  dorsal  macrochaeta?,  the  third 
and  fourth  each  with  a  marginal  row,  genitalia  of  male  large,  curved 
beneath  the  third  and  fourth  segments  of  the  abdomen,  in  the  female 
nearly  concealed  in  the  fourth  segment;  wings  hyaline,  costal  cell 
brown,  a  brown  spot  extending  from  the  hind  crossvein  to  tip  of  second 
vein,  and  from  the  costa  to  the  fourth  or  fifth  vein ;  third  vein  bearing 
a  single  bristle  at  its  base,  hind  crossvein  straight,  at  first  third  or  two- 
fifths  of  distance  from  the  small  to  bend  of  fourth,  the  latter  arcuate 
and  destitute  of  an  appendage,  apical  cell  closed,  third  vein  ending  at 
the  extreme  wingtip,  its  last  section  as  long  as  the  hind  crossvein; 
calypteres  white  except  apical  half  of  hind  ones,  which  is  black;  hind 
tibiae  not  ciliate,  dilated  in  the  male,  front  pul villi  in  both  sexes  almost 
as  long  as  the  last  tarsal  joint ;  length,  3  to  4  mm.  New  Bedford,  Mass. ; 
Jamesburg,  N.  J.,  and  Tifton,  (la.  Twenty-six  males  and  one  female, 
collected  by  Dr.  Garry  deN.  Hough,  Mr.  C.  W.  Johnson,  and  Mr.  G.  R. 
Pilate.    Type  No.  3564,  U.  S.  National  Museum nebulosa  n.  sp. 
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Genus  HYALOMYODES  Town. 

Hyalomyodes  Townsend,  Psyche,  Vol.  VI,  p.  429;  April,  1893. 

Our  single  species  is  black,  the  palpi  yellow;  eyes  of  male  almost 
contiguous,  but  in  the  female  separated  at  least  one  and  one-half  times 
the  width  of  the  lowest  ocellus;  abdomen  on  last  three  segments  gray 
pollinose,  the  second  and  third  segments  in  the  female  each  bearing  a 
pair  of  large  triangular  black  spots,  indistinct  or  wanting  in  the  male; 
front  pulvilli  of  female  less  than  two-thirds  as  long  as  the  last  tarsal 
joint;  length,  4  to  5  mm.  White  Mountains,  N.  H.;  New  Bedford, 
Mass.;  Maryland;  Tifton,  Ga.,  and  Colorado.  (Dipt.  Amer.  Sept. 
Indig.,  Centuria  IV,  No.  85;  1863:  Hyalomyia.  Hyalomyodes  weedii 
Townsend,  Psyche,  Vol.  VI,  p.  430;  April,  1893.).  ..triangulifera  Loew. 

Genus  (ESTBOPHASIA  Br.  and  Berg. 

(Estrophasia  Braner  and  Bcrgenstomm,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  145;  1880. 

Phasiopteryx  Brauer  and  Bergenstauim,  loc.  cit.,  p.  146. 

Neoptera  van  der  Wulp,  Biol.  Cent.-Amer.,  Diptera,  Vol.  II,  p.  165;  June,  1890. 

Cenosoma  van  der  Wulp,  loc.  cit.,  p.  166. 

Euoestrophasia  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  133;  June,  1892. 

The  synonymy  of  the  last  two  with  (Estrophasia,  and  of  Neoptera 
with  Phasiopteryx,  has  already  been  given  by  Brauer  and  Bergen- 
stainin.1  Phasiopteryx  is  not  sufficiently  distinct  from  (Estrophasia  to 
be  retained  as  a  distinct  genus.  Our  species  have  three  postsutural 
and  two  sternopleural  macroch**vt{e : 

1.  Wings  destitute  of  brown  markings 3. 

Wings  distinctly  marked  with  brown 2. 

2.  Discal  cell  crossed  by  a  brown  crossband,  hind  crossvein  not  wholly 

bordered  with  brown,  a  brown  border  to  the  fifth  vein  and  a 
brown  crossband  beyond  the  discal  ceil ;  yellow,  an  ocellar  dot 
and  usually  from  one  to  three  spots  or  a  fascia  on  hind  margin  of 
each  segment  of  the  abdomen,  and  sometimes  one  or  more  on  the 
thorax,  black;  length,  4  to  5  mm.  Toronto,  Canada;  Franconia, 
N.  II. ;  Philadelphia,  Pa.,  and  Florida.  (Bio). Cent.  Amer.,  Dip- 
tera, Vol.  II,  p.  167;  June,  1890:  Cenosoma.).  .signifera  v.  d.  W. 
Discal  cell  not  crossed  by  a  brown  crossband,  hind  crossvein  bor- 
dered with  brown,  second  basal  and  anal  cells,  and  wing  in 
front  of  third  vein  from  humeral  to  slightly  beyond  small  cross- 
vein,  also  a  brown  crossband  extending  over  the  hind  crossveiu 
and  bordering  the  fifth  vein  except  near  base  of  discal  cell, 
brown ;  yellow,  the  upper  part  of  the  occiput  sometimes  blackish, 
thorax  sometimes  black  dorsally,  or  with  two  vitfoe  and  an  ante- 
rior spot  black;  abdomen  with  the  hind  margin  of  each  segment 


•Zweif.  Kais.  Mus.  Wien,  VI,  pp.  218  and  234;  1893. 


71 

black  and  sometimes  with  a  black  dorsal  vitta;  length,  5.5  mm. 
Tewksbury,  Mass.,  and  Veta  Pass,  Colorado.  (Z weif.  Kais.  Mas. 
Wieu,  IV,  p.  145;  1889:  also  in  litt.) claum  Br.  aud  Berg. 

3.  Antemue  reaching  at  least  halfway  to  the  oral  margin,  the  tip  less 

thau  the  length  of  the  second  joint  from  the  point  where  the 
facial  ridges  approach  each  other  the  most  closely;  sub  marginal 
cell  in  the  male  scarcely  over  one-half  as  wide  as  the  greatest 
distance  from  the  third  vein  to  the  hind  margin  of  the  wing, 

front  in  the  female  noticeably  widening  anteriorly 4. 

Antenme  reaching  two  fifths  of  distance  from  their  base  to  the  oral 
margin,  the  tip  nearly  three  times  the  length  of  the  second  joint 
from  the  point  where  the  facial  ridges  approach  each  other  the 
most  closely;  front  in  female  three-fourths  as  wide  as  either  eye, 
its  sides  parallel.  (According  to  Brauer  and  Bergenstamm,  the 
submarginal  cell  in  the  male  is  as  wide  as  the  greatest  distance 
from  the  .third  vein  to  the  hind  margin  of  the  wing,  and  the 
second  vein  near  its  middle  and  the  costa  opposite  it  are  greatly 
swollen.)  Length, 8  mm.  Texas.  (Zweif.  Kais.Mus.  Wien,IV, 
p.  147 ;  1889 :  Phaaiopteryx.    Also  in  litt.) . .  bilimekii  Br.  and  Berg. 

4.  Front  in  the  male  nearly  one-half,  in  the  female  two-thirds,  as  wide 

as  either  eye;  second  vein  in  the  male  with  a  large  swelling 
near  the  middle  and  another  on  the  costa  opposite  it;  submar- 
ginal cell  almost  twice  as  wide  as  length  of  the  hind  crossveiu; 
length,  ^.5  to  7  mm.  Charlotte  Harbor,  Florida.  (Journal  N.  Y. 
Ent.  Soc,  Vol.  Ill,  p.  52;  June,  1895:  Glytiomyia.  Pltasiop- 
teryx  bilimekii  Br.  and   Berg.,  Brauer  and  Bergenstamm  in 

litt.) punctata  Coq. 

Front  in  the  male  scarcely  one-eighth,  in  the  female  one  and  one- 
third  times,  as  wide  as  either  eye;  second  vein  destitute  of  a 
swelling,  submarginal  cell  less  thau  two  thirds  as  wide  as  length 
of  hind  crossveiu;  length,  7  to  8  mm.  Georgia,  Texas,  and 
Colorado.  (Annates  Soc.  Entomol.  France,  p.  268;  1888:  Pyr- 
rosia.) ochracea  Bigot. 

Genus  GLYTIOMYIA  Bond. 

Chjtia  Desvoidy,  Essai  sur  lea  Myodaires,  p.  287;  1830.  (Xon  Lamarck,  1812;  now 

Huebner,  1816.) 
Clytiomya  Ron  dan  i,  Dipterologia?  Italica*  Prodromns,  Vol.  IV,  p.  9;  1861. 

The  latter  term  was  proposed  to  take  the  place  of  Clytia,  which  had 
been  used  twice  previously  as  a  generic  name.  Our  species  have  three 
postsutural  and  two  sternopleural  macrocha*ta^: 

Legs  black,  entire  insect,  except  the  yellow  palpi,  black;  catypteres 
white,  wings  hyaline;  length,  7  mm.     Washington.     (Journal 

N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  5.5;  June,  1895.) atrata Coq. 

Legs  yellow ;  head  and  its  members  except  the  eyes  and  upper  part 
of  the  occiput,  usually  the  apex  of  scutellum,  and  abdomen 
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except  a  dorsal  row  of  spots  and  the  hind  edges  of  the  last  two 
segments,  yellow;  last  two  segments  of  abdomen  sometimes 
almost  wholly  black;  length,  5  to  8  mm.  White  Mountains, 
New  Hampshire,  and  Agricultural  College,  Miss.  (Trans.  Am. 
Ent.  Soc,  Vol.  XVIII,  p.  372 ;  December,  1891 :  Clytia.  Redten- 
baeheria  sp.,  Brauer  and  Bergenstamm  in  lilt.) flava  Town. 

Genus  EUTRIXA,  new  genus. 

The  principal  characters  of  this  genus  have  been  given  in  the  table 
of  genera  on  previous  pages  of  this  work.  The  type  species  is  black, 
the  lower  part  of  the  front,  face,  antenna?,  base  of  arista,  cheeks,  pro- 
boscis, palpi,  femora,  and  tibiae,  yellowish ;  apex  of  antenna*  and  the 
proboscis  sometimes  brown ;  three  postsutural  and  two  sternopleural 
macrocha3ta3;  apex  of  antenna*  less  than  the  length  of  the  second 
antenna]  joint  from  the  point  where  the  facial  ridges  approach  each 
other  the  most  closely;  length,  G  to  8  mm.  Franconia,  N.  H.;  Mary- 
land, and  District  of  Columbia.  (List  of  Dipterous  Insects,  Part  IV, 
p.  753;  1849:  Tachina.  Clytiomyia  exile  Coquillett,  Journal  N.  Y.  Ent. 
Soc,  Vol.  IHr  p.  53 ;  June,  1805.) m  anuria  Walk. 

Genus  XANTHOMELANA  v.  d.  W. 

Xanthomelana  van  der  Wulp,  Tijd.  voor  Entomologie,  Vol.  XXXV,  p.  188;  1892. 
Xanthomelanodes  Townsend,  Canadian  Entomologist,  Vol.  XXV,  p.  167;  July,  18!>3. 

The  latter  name  was  proposed  for  Xanthomelana  under  the  mistaken 
idea  that  this  name  is  preoccupied  by  Xanthomelon;  but  the  two  terms 
do  not  conflict  with  each  other\  Our  two  species  have  three  post- 
sutural macrochreta*,  scutellum  bearing  two  marginal  pairs;  wings  on 
costal  half  or  less  brown,  the  remainder  hyaline  or  subhyaline : 
1.  Oral  margin  bearing  black  macrocluetrc  in  addition  to  the  vibrissa*, 

legs  black,  bases  of  femora  yellow 2. 

Oral  margin  destitute  of  black  macrocluctrc  besides  the  vibrissa1, 
legs  yellow,  apices  of  tibiae  and  the  tarsi  black;  black,  the 
antenna4,  face,  cheeks,  palpi,  abdomen  except  a  spot  on  each 
side  of  first  segment  at  its  base  and  a  triangular  dorsal  spot  on 
posterior  part  of  second  and  third  segments,  coxa*,  femora,  and 
tibiae  except  the  apices,  yellow;  abdomen  shining,  the  fourth 
segment  and  sometimes  the  base  of  the  third  thinly  yellowish 
polliuose;  wings  hyaline,  the  costal  margin  to  slightly  below  the 
third  vein  smoky  brown ;  posterior  calypteres  yellow,  the  bases 
white;  length,  7  mm.  ITorseneck  Beach,  Mass.  A  specimen  of 
each  sex  collected  August  4,  1890,  by  Dr.  Garry  deN.  Hough. 
Type  No.  3508,  U.  S.  National  Museum flavipes  n.  sp. 
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2.  Abdomen  black,  sides  of  first  two  segments  and  usually  the  front 
corners  of  the  third,  yellowish,  front  femora  almost  wholly 
black,  three  sternopleural  macrochiette ;  length, 6  mm.  Colorado 
and  southern  California.  (Jour.  Acad.  Nat.  Sei.  Philadelphia, 
Vol.  VI,  p.  173;  1829:  Ocyptera.     Sterenia  pictipes  Bigot,  Ann. 

Soc.  Ent.  France,  p.  254;  1888.) arcnata  Say. 

Abdomen  wholly  yellow,  front  femora  broadly  yellow  at  the  base; 
two  sternopleural  macrochilia* ;  length,  G  mm.  Northern  Vir- 
ginia. (Jour.  Acad.  Nat.  Sci.  Philadelphia,  Vol.  VI,  p.  172; 
1829:  Pha8ia.  Tachina  corythn*  Walker,  List  of  Dipterous 
Insects,  Part  IV,  p.  797 ;  1849.  Wahlbergia  atripennis  Town- 
send,  Proc.  Ent.  Soc.  Washington,  Vol.  II,  p.  145;  April  2, 
1891.) atripennis  Say. 

Genus  HEMYDA  Desv. 

Hemyda  Desvoidy,  Essai  sur  lea  Myodaires,  p.  226;  1830. 

Our  single  species  is  black,  the  palpi,  humeri,  a  large  spot  on  each 
side  of  the  second  abdominal  segment  at  the  middle,  the  front  corners 
of  the  third  segment,  the  cox*e,  tibia*  and  a  large  portion  of  the  femora, 
yellow;  three  postsutural  and  one  sternopleural  macrochfete,  scutellum 
beariug  three  marginal  pairs;  frontal  vitta  highly  polished;  length, 
11  mm.    Northern  Illinois.     (Loc.  cit.) aurata  Desv. 

Genus  BESKIA  Br.  and  Berg. 

Beskia  Braner  and  Bergenstamm,  Zweif.  Kaia.  Museum  Wien,  IV,  p.  139;  1889. 
Ocypterosipha  Townsend,  Journal  N.  Y.  Ent.  Soc,  Vol.  II,  p.  79;  June,  1894. 

This  synonymy  has  already  been  published  by  Dr.  Williston.1  The 
type  species  is  black,  the  abdomen  yellow,  calypteres  white,  wings 
smoky,  three  postsutural  and  three  sternopleural  macrochrctw;  length, 
6  mm.  Boykins,  Va.;  Tifton,  Oa. ;  and  Texas.  (List  of  Dipterous 
Insects,  Part  IV,  p.  706;  1849:  Tachina.  Beskia  cornuta  Brauer  and 
Bergen8tamm,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  170;  1889.  Ocyptero- 
sipha willistoni  Townsend,  Journal  N.  Y.  Ent.  Soc,  Vol.  II,  p.  79; 
June,  1894.) wlops  Walk. 

Genus  IS0GL0SSA  Goq. 

I  so  gloss  a  Coquillett,  Canadian  Entomologist,  Vol.  XXVII,  p.  125;  May,  1895. 

The  type  species  is  black,  the  palpi,  sides  of  last  three  abdominal 
segments  except  the  hind  margins  of  the  second  and  third,  and  the 
apex  of  the  abdomen,  yellow;  three  postsutural  and  three  sternopleural 
macrochfetje;  length,  6  mm.  From  the  type  specimen.  Los  Angeles 
County,  Cal.     (Loc.  cit.,  p.  12G.) hastata  Coq. 


'Manual  N.  Anier.  Diptera,  p.  119;  1896. 
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Genus  EPIGRIMYIA  Town. 

Epigrimyia  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  p.  375;  December,  1891. 

Drcpanoglosw  Townsend,  loc.  cit.,  p.  377. 

Si})hocly1ia  Townsend,  loc.  cit.,  Vol.  XIX,  p.  117;  May,  1892. 

Siphophyto  Townsend,  loc.  cit.,  p.  127. 

Caronimyia  Townsend,  loc.  cit.,  p.  128;  June,  1892. 

This  synonymy  is  original  with  the  writer,  and,  in  the  case  of  Dre- 
panoglossa,  is  based  upon  cotypes  received  from  Mr.  Townsend.  The 
open  or  closed  apical  cell  is  not  a  character  of  generic  importance;  in 
a  given  species,  some  specimens  have  it  open  while  in  others  it  is 
closed.  All  of  our  species  have  on  the  fourth  segment  of  the  abdomen 
only  a  submarginal  row  of  macrocbratae : 

1.  Femora  yellow,  tbree  postsutural  and  three  sternopleural  macro- 

chaetai 2. 

Femora  and  tibia?  black 4. 

2.  Scutellum  yellow 3. 

Scutellum  and  proboscis  black,  the  latter  beyond  the  basal  articu- 
lation one  and  one-third  times  as  long  as  height  of  head,  fourth 
segment  of  abdomen  reddish  yellow,  sides  of  first  two  segments 
usually  yellow;  length,  4  to  7  mm.  Tifton,  Ga.  (Trans.  Amer. 
Ent.  Soc.,  Vol.  XIX,  p.  117;  May,  1892:  Siphoclytia.) 

robertsonii  Town. 

3.  Arista  thickened  on  at  least  the  basal  two  fifths,  proboscis  beyond 

the  basal  articulation  twice  as  loug  as  height  of  head,  three 
times  as  long  as  the  palpi;  length,  6  mm.  From  two  cotype 
specimens.  Las  Cruces,  N.  Mex.  (Trans.  Amer.  Ent.  Soc.,  Vol. 
XVIII,  p.  378;  December,  1891 :  Drepanoglossa.) . .  .lucens Town. 
Arista  thickened  on  the  basal  fourth,  proboscis  one  and  one-half 
times  as  loug  as  height  of  head,  twice  as  long  as  the  palpi; 
length,  8  mm.  Southern  California.  From  the  type  specimen. 
(Canadian  Entomologist,  Vol.  XXVII,  p.  126;  May,  1895:  J)re- 
panoglossa.) occidentalis  Coq. 

4.  Abdomen  not  pollinose  on  broad  apex  of  each  segment 5. 

Abdomen  wholly  pollinose,  three  postsutural  and  three  sternopleural 

macrocha»tw,  proboscis  beyond  the  basal  articulation  one  and 
one  half  times  as  long  as  height  of  head,  palpi  yellow;  length, 
5  mm.  From  the  type  specimen.  California.  (Canadian  Entomol- 
ogist, Vol.  XXVII,  p.  128;  May,  1895:  Siphophyto.) .  .opaea  Coq. 

5.  Palpi  yellow 6. 

Palpi  black,  three  postsutural  and  three  sternopleural  iiiacrochwta*, 

proboscis  one  and  three-fourths  times  as  long  as  height  of  head ; 
length,  5  mm.  White  Mountains,  New  Hampshire;  Woodbury, 
N.  J.;  Suffolk,  Va.,  and  Tifton,  Ga.  (Traus.  Amer.  Ent.  Soc, 
Vol.  X VIII,  p.  376;  December,  1891.) polita  Town. 
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6.  Proboscis  at  most  one  and  one-half  times  as  long  as  height  of  head, 

three  postsutural  and  four  sternopleural  macrochaetie,  second 
and  third  segments  of  abdomen  shining  except  on  base  of 

each 7. 

Proboscis  three  times  as  long  as  height  of  head,  four  postsutural 
and  four  sternopleural  macrochreta*,  second  and  third  segments 
of  abdomen  each  marked  with  two  shining  black,  triangular 
spots;  length,  5  mm.  Maryland.  (Trans.  Amer.  Ent.  Soc,  Vol. 
XIX,  p.  129;  June,  1892:  Coronimyia.) geniculate  Town. 

7.  Third  joint  of  antennae  strongly  concave  on  the  front  edge;  length, 

5  mm.  White  Mountains,  New  Ilampshire;  District  of  Colum- 
bia; Virgiuia,  and  Southern  Illinois.  (Trans.  Amer.  Ent.  Soc, 
Vol.  XIX,  p.  128;  May,  1892:  Siphophyto.  Siplwphyto  neomexi- 
canus  Townsend,  1.  c.     Qymnopareia  americana  Br.  and  Berg. 

MSS.,  Brauer  and  Bergenstamm  in  Utt.) floridemis  Town. 

Third  joint  of  antennae  strongly  convex  on  the  front  edge;  length, 
4  mm.  Southern  California.  (Canadian  Entomologist,  Vol. 
XXVII,  p.  127 ;  May,  1895 :   Siphophyto.) setigera  Coq. 

Genus  SIPHONA  Meig. 

Siphona  Me i gen,  in  Illiger's  Magazin  fiir  Inftektenkunde,  Vol.  II,  p.  281 ;  1803. 
J* u rentes  LatreiUe,  Genera  Cruet,  et  Insectorum,  Vol.  IV,  p.  339;  1809. 

This  synonymy  is  given  by  St.  Fargeau  and  Serville,1  and  repeated  by 
most  later  authors.  Our  species  have  three  postsutural  and  three 
sternopleural  macrochaitee,  third  vein  bristly  at  least  halfway  to  the 
small  crossvein,  two  pairs  of  orbital  bristles  in  both  sexes,  palpi  and 
greater  part  of  femora  and  tibite  yellow : 
1.  Terminal  section  of  proboscis  laterally   compressed   and  widened, 

at  most  three-fourths  as  long  as  height  of  head 2. 

Terminal  section  bristle-like,  at  least  as  long  as  height  of  head; 
abdomen  opaque  gray  pollinose,  black,  the  sides  of  the  first  two 
or  three  segments  sometimes  partly  or  wholly  yellow ;  length,  3 
to  6  mm.  Toronto,  Canada;  White  Mountains  and  Franconia, 
N.  H.;  Beverly,  Mass.;  District  of  Columbia;  North  Caroliua; 
northern  Illinois;  Colorado;  England,  and  Austria.  Two  males 
and  one  female  from  Austria  received  from  Brauer  and  Bergen- 
stamm, and  by  them  labeled  Siphona geniculata  Meig.;  also  three 
females  from  England,  received  from  E.  Brunctti,  and  by  him 
labeled  Siphona  geniculata.  (Meinoires  servir  Ilistoiro  Insectes, 
Vol.  VI,  p.  20;  1770:  Musca.  The  following  synonymy  is  by  St. 
Fargeau  and  Serville,  in  Encycl.  Mrthodique,  Vol.  X,  p.  501 ;  1828 : 
Stomoxys  minuta  Fabricius,  Systema  Antliatorum,  p.  282;  1805. 
The  following  is  by  Meigen,  in  Syst.  Besch.  Eur.  Zweif.  In.,  Vol. 
IV,  p.  154,  1824,  and  repeated  by  most  later  authors:  Bucentes 
cinereus  Latreille,  Gen.  Cms.  Insect.,  Vol.  IV,  p.  339;  1809.    The 

lEneyclop&lie  Mtf  thodiqtie,  Vol.  X,  p.  500;  1828. 
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following  is  by  Macquart,  in  Ann  ales  Soc.  Entomol.  France, 
p.  294;  1845:  Siphona  cinerea1  Meigen,  System.  Besch.  Eur. 
Zweif.  Ins.,  Vol.  IV,  p.  15(5;  1824.  The  following  is  by  Kondani 
in  Dipt.  Italics  Prod.,  Vol.  Ill,  p.  10, 1859,  and  is  repeated  by 
Schiner :  Siphona  nigrovittata  and  analis  Meigen,  System.  Bescli. 
Eur.  Zweif.  Insekten,  Vol.  IV,  p.  157;  1824.  Syphona  perxilla 
Desvoidy,  Essai  sur  les  Myod.,  p.  92;  1830.  Syphona  tris- 
Us  Desvoidy,  Annates  Soc.  Entomol.  France,  p.  203;  1850. 
Syphona  fuseicornis  and  consimilis  Desvoidy,  loc.  cit.,  p.  205. 
The  following  is  by  the  writer:  Siphona  illinoienais  Townsend, 
Trans.  Amer.  Ent  Soc,  Vol.  XVIII,  p.  368;  December,  1891. 
Siphona  sp.,  Brauer  and  Bergenstanun  in  litt.).  .geniculate,  DeG. 
2.  Abdomen  opaque  gray  pollinose,  black,  the  sides  of  the  first  two 
segments  sometimes  partly  or  wholly  yellow,  terminal  joint  of 
the  proboscis  at  least  two-thirds  as  long  as  height  of  head; 
length,  3  to  4.5  mm.  From  the  type  specimen.  Southern  Cali- 
fornia.   (Canadian  Entomologist,  Vol.  XXVI I, p.  125;  May,  1895. 

Siphona  sp.,  Brauer  and  Bergenstamm  in  litt.) plnsiw  Coq. 

Abdomen  shining,  destitute  of  pollen,  yellow,  a  dorsal  vitta  and 
hind  margins  of  last  three  segments  black;  insect  elsewhere 
black,  the  face,  palpi,  apex  of  scutellum,  coxa*,  iemora  and  tibhv 
yellow,  apices  ot  femora  brown,  frontal  vitta  brownish  yellow, 
antennae  and  proboscis  yellowish  brown,  the  base  and*  apex  of 
the  latter  more  yellow;  terminal  joint  of  proboscis  one-half  as 
long  as  height  of  head,  thorax  gray  pollinose,  not  distinctly 
vittate,  scutellum  bearing  three  long  marginal  pairs  aud  a  short 
apical  pair  of  macroclncta*,  last  three  segments  of  abdomen 
bearing  only  marginal  ones;  wings  hyaline,  calypteres  whitish; 
length,  4  mm.  Kirkwood,  Mo.  Three  female  specimens  from 
Miss  M.  E.  Murtfeldt.  Type  No.  3574,  U.  S.  National  Mu- 
seum breviro8tri8  n.  sp. 

Genus  HETEROPTERINA  Macq. 

JTeteropterina  Macqnart,  Annalcs  Soc.  Ent.  France,  p.  426;  1854. 

Our  species  is  black,  the  palpi  and  usually  the  base  of  the  antenna*, 
sides  of  first  three  segments  of  the  abdomen,  femora,  and  tibia?  yellow; 
last  three  segments  of  abdomen  each  marked  with  a  transverse  row  of 
five  black  spots,  two  of  which  are  on  the  lateral  margins;  three  post- 
sutural  and  two  sternopleural  macroclnetu*,  scutellum  bearing  three 
marginal  pairs;  length,  3.5  to  5  mm.  From  the  type  specimen.  North- 
ern Illinois;  Colorado,  and  Los  Angeles  County,  Cal.  (Entomological 
News,  Vol.  VI,  p.  207 ;  April,  1895.) nattoni  Coq. 

■On  page  501  of  the  Knoyelope*die  Mothodi<|iie,  Vol.  X,  1828,  St.  Fargeau  and  Ser- 
ville  propose  the  name  of  Meigevi  for  ciucrca  Meigen,  which  had  been  previously 
used  in  this  genus  by  Latreille,  and  this  name  must  therefore  also  be  added  to  the 
synonymy. 
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Genus  PLAGIPROSPHERYSA  Town. 

Flagiprosplieryna  Townsend,  Trans.  Auier.  Ent.  Soc,  Vol.  XIX,  p.  113;  May,  1892. 

Our  species  is  black,  the  first  two  joints  of  the  antenna*,  palpi,  apex 
of  scutellum  and  sometimes  the  front  corners  of  the  second  and  third 
segments  of  the  abdomen,  yellow;  three  postsutnral  and  three  sterno- 
pleural macrocha>tiL\  two  on  the  front  side  of  each  middle  tibia  near  its 
middle;  length,  0  to  9  mm.  Georgia;  Organ  Mountains  and  Las  Cruces, 
N.  Mex.,  Colorado,  Teniuo,  Wash.,  and  southern  California.  (Biol 
Cent.-Ainer.,  Diptera,  Vol.  II,  p.  124;  May,  1890:  Prospherysa.  Plagi 
proHpherym  valida  Townsend,  Trans.  Amer.  Ent  Soc,  Vol.  XIX,  p, 
113;  May,  1892.  Plagiprospherysa  floridensis  Townsend,  loc.  cit.,  p, 
114.) parvipalpi8  v.  d.  W 

Genus  METAPLAGIA  Coq. 

Metaplagia  Coquillett,  Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  102;  September,  1895. 

Our  species  is  black,  the  first  two  joints  of  the  antenna*  and  the 
palpi,  yellow,  three  postsutnral  and  three  sternopleural  macrocluetie; 
length,  7  mm.  From  the  type  specimen.  San  Diego  County,  Cal. 
(Loc.  cit.,  p.  103.) occidentals  Coq. 

Genus  PARAPLAGIA  Br.  and  Berg. 

Paraplagia  Brauer  and  Hergenstamm,  Zweif.  Kais.  Mus.  Wien,  V,  p.  354;  1891. 

Our  two  species  are  black,  the  first  two  joints  of  the  anteume  and 
I >al pi  yellow;  three  postsutural  and  three  sternopleural  macroclnvtas: 

Third  joint  of  antenna*  at  most  one  and  one-half  times  as  long  as  the 
second,  third  vein  bristly  almost  to  tip  of  discal  cell,  first  seg- 
ment of  abdomen  destitute  of  raacroclneta*,;  length,  6  to  8  mm. 
District  of  Columbia;  northern  Illinois,  and  Colorado.  (Annales 
Soc.  Entomol.  France,  p.  2(52;  1888:  Ileteropterina.  Paraplagia 
cinerea  Coquillett,  Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  101;  Sep- 
tember, 1895.) xpinoxula  Bigot. 

Third  joint  of  antennae  three  times  as  long  as  the  second,  third  vein 
not  bristly  to  the  small  crossvein,  first  segment  of  abdomen  bear- 
ing a  pair  of  long  macrochata*;  front  of  female  one  aud  one-fifth 
times  as  wide  as  either  eye,  three  pairs  of  orbital  bristles,  the 
median  pair  small,  frontal  bristles  descending  to  tip  of  second 
antennal  joint,  sides  of  face  wholly  covered  with  short  hairs 
and  each  bearing  a  row  of  about  six  macroch;etak,  cheeks  nearly 
one-half  as  broad  as  the  eye  height,  arista  thickened  on  the  basal 
two-thirds,  the  penultimate  joint  one  and  one-half  times  as  long 
as  broad;  thorax  thinly  gray  pollinose,  marked  with  four  black 
vittse;  abdomen  white  pollinose  on  bases  of  last  three  segments, 
these  bearing  discal  and  marginal  macrocha3ta3 ;  wings  hyaline, 
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calypteres  white;  length  8  mm.  Missouri.  A  single  female 
specimen  bred  from  an  uukuown  Lepidopterous  larva  on  Trios- 
teum.    Type  No.  3578,  U.  8.  National  Museum erucicola  n.  sp. 

Genus  CYBT0PH1CEBA  Rond. 

CyrtophUrba  Roudani,  Dipterologiu*  Italics  Prodromus,  Vol.  I,  p.  68;  1856. 

Our  single  species  is  black,  with  a  strong  tinge  of  bronze,  the  palpi 
and  first  two  joints  of  the  antenna?  yellowish,  three  postsutural  and 
three  sternopleural  macrochilia4,  second  and  third  abdominal  segments 
bearing  discal  and  marginal  ones;  length,  7  to  10  mm.  Toronto, 
Canada;  New  Bedford  and  Hyde  Park,  Mass.;  Ithaea,  N.  Y.,  and 
northern  Illiuois.  (Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  101;  Septem- 
ber, 1895.) horrida1  Coq. 

Genus  PLAGIA  Meig. 

Plagia  Meigen,  System.  Besch.  Eur.  Zweif.  Iusokten,  Vol.  VII,  p.  201;  1838 

Our  species  has  three  postsutural  and  three  sternopleural  macrochaetae, 
proboscis  thick,  fleshly,  less  than  twice  as  long  as  thick,  basal  half  of 
palpi  and  the  antennie  black,  lowest  frontal  bristles  directed  down- 
ward, third  vein  at  most  bristly  slightly  beyond  the  small  crossvein; 
length,  7  to  9  mm.  Northern  Illinois;  St.  Louis,  Mo.;  Los  Angeles 
County,  Cal.;  Alleude  and  Diaz,  Mexico.  (Biol.  Cent.-Amer.,  Diptera, 
Vol.  II,  p.  102;  March,  1890.  Plagia  aurifrom  Townsend,  Canadian 
Entomologist,  Vol.  XXIV,  p.  67;  March,  1892.) americana  v.  d.  W. 

Genus  SIPHOPLAGIA  Town. 

Siphoplagia  Townsend,  Trans.  Araer.  Ent.  Soc,  Vol.  XVIII,  p.  349;  November,  1891. 

Our  species  are  black,  the  first  two  joints  of  antenna* ,  lower  part  of 
face,  cheeks,  and  palpi,  yellow;  body  subopaque  gray  pollinose,  thorax 
marked  with  four  black  vittie;  three  postsutural  and  three  sterno- 
pleural inacroclwetic,  middle  tibia*  each  bearing  four  on  the  front  side 
near  the  middle,  second  aud  third  segments  of  abdomen  bearing  only 
marginal  macroclneta} ;  length,  8  mm.: 

Fifth  vein  bare,  middle  pair  of  orbital  bristles  very  small.  Los  Ange- 
les County,  Cal.  (Trans.  Amer.  Ent.  Soc,  Vol.  XVI11,  p.  350; 
November,  1891.) anomala  Town. 

Fifth  vein  bristly,  middle  pair  of  orbital  bristles  as  large  as  the  others. 
Toronto,  Canada,  and  Colorado.  (Biol.  Cent.- Amer.,  Diptera, 
Vol.  II,  p  102;  March,  1890:  Plagia.) rigidirostris  v.  d.  W. 


'The  Cyrtophlaba  horrida  Giglio-Tos,  Boll.  Mns.  Zool.  Torino,  Italy,  Vol.  VIII,  p. 
6,  1893,  docs  not  belong  to  this  genus,  since  the  hind  crossvein  ia  nearly  perpendic- 
ular, the  first  vein  bristly,  etc. 
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Genus  DISTICHONA  v.  d.  W. 

Distichona  van  der  Wnlp,  Biologia  Cent.-Amer.,  Diptera,  Vol.  II,  p.  44;  Jan.,  1890. 
Pseudogermaria  Brauer  and  Bergenstanim,  Zweif.  Kais.  Mas.  Wien,  V,  p.  352;  1891. 
Olenochatta  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  114;  May,  1892. 

This  synonymy  is  original  with  the  writer.    Our  two  species  have 

four  postsutural  and  four  sternopleural  macrochjetje,  palpi  yellow: 

Apical  cell  open;  scutellum  largely,  sides  and  fourth  segment  of  the 

abdomen,  also  the  femora  and  tibia*,  yellow;   length,  8  mm. 

Georgia.    (Zweif.  Kais.  Mus.  Wien,  V,  p.  352;  1891 :  Pseudoger- 

maria.) georgice  Br.  and  Berg. 

Apical  cell  short  petiolate;  scutellum,  abdomen  and  legs,  black; 
length,  5  to  8  mm.  District  of  Columbia;  Tifton,  Ga.;  Agri- 
cultural College,  Miss.;  San  Diego  and  Nueces,  Tex.;  and  Las 
Cruces,  N.  Mex.  (Biol.  Cent.-Amer.,  Dipt.,  Vol.  II,  p.  44; 
January,  1890.  Olenochccta  Icansensin  Townsend,  Trans.  Amer. 
Ent.  Soc.,  Vol.  XIX,  p.  115;  May,  1892.) varia  v.  d.  W. 

Genus  CRXTOGLOSSA  Town. 

Ch(tioglo8*a  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  125;  May,  1892. 

Our  species  have  three  postsutural  and  three  sternopleural  macro- 
cha»ta»,  thorax  gray  pollinose,  marked  with  three  broad,  black  vittte, 
wings  hyaline,  calypteres  whitish : 

Third  joint  of  antenna?  black;  black,  the  second  joint  of  the  anten- 
me yellow;  length,  6  mm.     Southern  Florida.    (Loc.  cit.,  p.  126. 

Chwtoglossa  nigripalpis  Townsend,  loc.  cit.) violcc  Town. 

Third  joint  of  antenna*,  yellow ;  black,  the  antenna)  and  palpi  yellow ; 
length,  0  mm.     Southern  Florida.     (Loc.  cit.) .  .picticornis  Town. 

Genus  PACHYOPHTHALMUS  Br.  and  Berg. 

Pachyophthalmus  Brauer  and  Bcrgenstainm,  Zweif.  Kais.  Mus.   Wien,  IV,  p.   117; 

1889. 
Sarcomacr onychia  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  100;  May,  1892. 

This  synonym  has  already  been  published  by  Brauer  and  Bergen 

stain m.1    Our  species  have  the  thorax  gray  pollinose  and  marked  with 

three  black  vitta? ;  three  postsutural  and  two  sternopleural  macrociuetse : 

Fourth  segment  of  abdomen  wholly  black;  black,  including  tlie  palpi; 

length,  5  to  8  mm.     White  Mountains  and  Franconia,  N.  II. ;  New 

Bedford,  Mass.;  Berkeley,  W.  Va.;  North  Carolina;  Genterville, 

Fla.,  and  Austria.    A  female  from  Austria  received  from  Brauer 

and  Bergenstamm  and  by  them  labeled  Pachyophthalmus  signatus 

Meig.     (System.  Besch.  Eur.  Zweif.  Tnsekten,  Vol.  IV,  p.  303; 

'Zweif.  Kais.  Muh.  Wien,  VI,  p.  195;  1893. 
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1824:  Tachina.  Pavhyophthalmus  aurifrons  Townsend,  Trans. 
Amer.  Ent.  Soc,  Vol.  XVIII,  p.  354$  November,  1801:  from  a 
cotype    specimen.     Pachyophthalmus   sp.,   and   Sphixapata  sp., 

Brauer  and  Bergenstamin  in  lift.) signatus  Meig. 

Fourth  segment  of  abdomen  largely  or  wholly  yellow,  insect  else- 
where black;  length,  5  to  9  mm.  Tifton,  Ga.;  Lake  Worth,  Fla.; 
Waco,  Tex.;  Colorado,  and  Santa  Cruz  Mountains  and  Los 
Angeles  County,  Cal.  (Entomological  News,  Vol.  Ill,  p.  80; 
April,  1892.  Sarcomaeronychia  unica  Townsend,  Traus.  Amer. 
Ent.  Soc,  Vol.  XIX,  p.  101 ;  May,  1892.  Sarcomaeronychia  sar- 
cophagoides  Townsend,  Cauadian  Entomologist,  Vol.  XXIV, 
p.  165;  July,  1892.  Sarcomaeronychia  trypoxylonis  Townsend, 
Bulletin  Ohio  Agr.  Exper.  Station,  Vol.  I,  No.  3,  p.  105;  April, 
1893.) floridensis  Town. 

Genus  SEN0TAINIA  Macq. 

Senotainia  Macquart,  Diptfcres  Exotiques,  Supplement  I,  p.  167;  1846. 

Arrenopus  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  Vol.  V,  p.  360;  1891. 

Our  species  have  three  postsutural  and  two  sternoplural  macrocha3- 
ta3,  two  pairs  of  orbital  bristles  in  both  sexes;  thorax,  scutellum,  and 
legs,  black : 

1.  Third  joint  of  antenme  black 2. 

Third  joint  of  antenna?  yellow,  last  three  segments  of  abdomen 

gray  polliuose  on  the  bases,  that  on  the  second  and  third  pro- 
longed to  the  hind  end  of  the  segments  in  the  middle  of  the 
dorsum,  where  it  incloses  a  black  triangle;  sides  of  abdomen 
sometimes  partly  yellow;  length,  4  to  7  mm.  Toronto, Canada; 
New  Hampshire;  Springfield,  Mass.;  Maryland;  Tiftou,  Ga.; 
Georgiana,  Fla.;  Lexington,  Ky.;  northern  Illinois;  LasCruces, 
N.  Mex.,  and  southern  California.  (Dipteres  Exotiques,  Supp. 
1,  p.  167;  1S46.  Miltogramma  erythrocera  Thomson,  Kougliga 
Sveu.  Fregatten  Eugeuies  llesa,  Diptera,  p.  523;  1868.  Milto- 
gramma  fulvicornis  van  der  Wulp,  Biol.  Cent.-Amer.,  Diptera, 
Vol.  11,  p.  89;  March,  1890.  Miltogramma ^aneorwi*  Townsend, 
Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  p.  355;  November,  1891. 
Miltogramma  similis  Townsend,  loc.  cit.,  p.  357.  Miltogramma 
Icamcmis  Townsend,  Canadian  Entomologist,  Vol.  XXIV,  p.  08; 
March,  1892.  Miltogramma  decisa  Townsend,  Entomological 
News,  Vol.  Ill,  p.  81 ;  April,  1892.) rubriventru  Macq. 

2.  Abdomen  wholly  black 3. 

Abdomen  yellow,  base  of  the  first  segment,  apex  of  the  fourth,  and 

the  genitalia,  black,  bases  of  the  last  three  segments  white 
pollinose,  abdomen  elsewhere  shining,  second  segment  destitute 
of  a  marginal  pair  of  macroclnetic;  sides  of  front  and  the  face 
silvery  white  pollinose,  antennas  black;  thorax  gray  pollinose, 
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the  vitfew  indistinct;  wings  hyaline,  calypteres  white;  length, 
3  mm.  Las  duces,  N.  Mex.  Two  male  specimens  collected 
September  17,  by  Mr.  T.  D.  A.  Cockerel!.    Type  No.  3580,  U.  S. 

National  Museum nana  n.  sp. 

3.  Second  segment  of  abdomen  bearing  a  distinct  marginal  pair  of 
iuacrocluvt;v?  abdomen  gray  pollinose,  usually  marked  with  two 
or  three  rows  of  blackish  spots;  length,  3  to  0  mm.  Toronto, 
Canada;  White  Mountains,  New  Hampshire;  Springfield,  Mass.; 
New  York  City,  N.  Y.;  Maryland;  Virginia;  North  Carolina; 
Tifton,  Ga.;  Texas;  Colorado;  Washington,  and  southern  Cali- 
fornia. (Biol.  Ceut.-Amer.,  Diptera,  Vol.  II,  p.  SI);  March,  1890: 
Miltogramma.  Arrenopw  americana  Brauer  and  Bergenjstamin, 
Zweif.  Kais.  Mus.  Wien,  V,  p.  3(51 ;  1891.  Miltogramma  argen- 
tifrons  Townsend,  Trans.  Amer.  Ent.  Soc.,  Vol.  XVIII,  p.  357; 
November,  1891.  Miltogramma  cineravcena  Townsend,  loc.  cit., 
p.  358.    Arrenopus  sp.,  and  Sphixapata  sp.,  Brauer  and  Bergen- 

stamm  in  litt.) trilineata  v.  d.  W. 

Second  segment  destitute  of  a  marginal  pair  of  macrochiette,  abdo- 
men shining,  bases  of  last  three  segments  white  pollinose;  black, 
the  frontal  vitta,  first  two  joints  of  antenmc  and  the  palpi,  yel- 
low; sides  of  front  and  face  white  pollinose,  thorax  whitish 
pollinose,  the  vitta  not  distiuct,  wings  hyaline,  calypteres  white; 
length,  3  mm.  Las  duces,  N.  Mex.  A  single  male  specimen 
collected  September  17  by  Mr.  T.  1>.  A.  Cockerell.  Type  No. 
3581,  U.  S.  National  Museum fasciata  n.  sp. 

Genus  PSEUDOTRACTOCERA  Town. 

Pseudotravtocera  Townsend,  Traus.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  107;  May,  1892. 

Our  species  has  three  x>ostsutural  and  three  sternopleural  macro- 
chieta4,  is  black,  the  first  two  joints  of  the  antenna;  and  the  palpi  yellow ; 
apex  of  antenna*  distant  from  the  oral  margin  the  length  of  the  third 
autennal  joint;  length,  7.5  mm.  From  a  co-type  specimen.  Las  Cruces, 
N.  Mex.    (Loc.  cit.,  p.  108.) neomexicana  Town. 

Genus  BIOMYIA  Rond. 

Fabricia  Meigeu,  System.  Besck.  Eur.  Zweif.   Insekten,  Vol.  VII,  p.  250;  1838. 

(Ao»  Blainville;  1828.     Xon  Desvoidy;  1830.) 
liiomya  Kondaui,  J)iptt»rologiii»  Italics  Prodronius,  Vol.  I,  p.  72;  1856. 
Viviania  Komlani,  loc.  cit.,  Vol.  IV,  p.  53;  18(31. 
Alasiphya  Brauer  and  Bergenstauim,  Zweif.  Kais.  Mus.  Wien,  V,  p.  313;  1891. 

Viviania  was  proposed  for  the  genus  Fabricia  of  Meigeu,  the  name 
Fabricia  having  been  previously  used  by  at  least  two  different  authors. 
On  the  same  page  Rondani  acknowledges  that  his  genus  Biomyia  is 
synonymous  with  Viviania.  Specimens  identified  by  Brauer  and  Bcr- 
gen stain  in  as  Masiphya  brasiliana,  the  type  species  of  this  genus,  do 
not  possess  any  character  of  sufficient  importance  to  warrant  its  sep- 
3359 6 


82 

aration  from  Biomyia.1  Our  species  have  only  three  sternopleural 
inacrochaetse,  the  second  and  third  segments  of  the  abdomen  destitute 
of  discal  ones,  second  joint  of  autenme  and  the  palpi,  yellow: 

1.  Thorax  bearing  ouly  three  postsutural  macrochaetje 2. 

Thorax  bearing  four  postsutural  rnacrochietjc,  middle  tibiae  each 

bearing  only  one  on  the  front  side  near  the  middle,  scutelluni 
and  sides  of  first  three  segments  of  the  abdomem  black,  apex  of 
the  fourth  segment  yellow,  antenuse  two-thirds  as  long  as  the 
face;  length,  11  mm.  Florida.  (Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, p.  309;  September,  1895:  Masiphya.) anrigera  Coq. 

2.  Antennae  at  least  three-fourths  as  long  as  the  face;  scutelluni  and 

abdomen  wholly  black 3. 

Antenna)  two-thirds  as  long  as  the  face,  middle  tibiae  each  bearing 
two  or  more  lnacroclnetae  on  the  front  side  near  the  middle; 
apex  of  scutelluni  and  sides  and  apex  of  abdomen  yellow; 
length,  9  to  12  mm.  District  of  Columbia;  Maryland;  Vir- 
ginia; Tifton,  Ga.;  Biscayne  Bay,  Fla.,  and  Los  Angeles 
Co.,  Cal.  (Zweif.  Kais.  Mus.  Wien,  V,  p.  313;  1891:  Masiphya. 
Also  in  litt.  Tachinomyia  floridcnsis  Townsend,  Trans.  Amer. 
But.  Soc,  Vol.  XIX,  p.  97;  May,  1892.). brasiliana  Br.  and  Berg. 

3.  Cheeks  one-fifth  as  broad  as  the  eye  height,  front  in  each  sex  one- 

half  as  wide  as  either  eye,  abdomen  subopaque  gray  pollinose, 
hind  margins  of  the  second  and  third  segments. and  reflecting 
spots  darker;  length,  5  to  6  mm.  Amherst,  Mass.,  and  Ix>s 
Angeles  County,  Cal.  (Zweif.  Kais.  Mus.  Wien,  V,  p.  312 ;  1891 : 
Viviania.  Masicera  sordicolor  Townsend,  Trans.  Amer.  But. 
Soc,  Vol.  XVIII,  p.  359;  December,  1891.  Pseudotractocera 
calosonue  Coq.  MS.,  Burgess  in  Rept.  Mass.  State  Board  Agric, 

p.  83;  January,  1897.) georgiw  Br.  and  Berg. 

Cheeks  one-tenth  as  broad  as  the  eye  height,  front  of  female  as  wide 
as  either  eye;  black,  the  palpi  and  apex  of  proboscis  yellow; 
frontal  bristles  descending  almost  to  apex  of  the  second  an  ten 
nal  joint,  five  pairs  of  orbital  bristles  in  the  female,  sides  of  face 
at  narrowest  part  each  one  tenth  as  wide  as  the  median  depres- 
sion, vibrissje  half  the  leugth  of  the  second  antenna]  joint  above 
the  oral  margin,  ridges  bristly  on  the  lowest  fourth,  antenna? 
reaching  slightly  below  lowest  third  of  face,  the  third  joint  one 
and  one-half  times  as  long  as  the  second,  arista  thickened  almost 
to  the  middle,  the  penultimate  joint  as  broad  as  long;  thorax 
thinly  gray  pollinose,  marked  with  four  black  vittae,  scutellum 
bearing  three  long  marginal  pairs  of  macrochteta1,  abdomen 


1  An  Austrian  specimen  received  from  Braner  and  Bergenstamm  and  by  them  labeled 
Viviania  pacta  Meig.,  lias  the  apical  cross  veiu  strongly  concave,  and  not  straight,  as 
stated  by  these  authors  in  Zweif.  Kais.  Mus.  Wien,  VI,  p.  Ill;  1893. 
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subshiuing,  last  three  segments  lightly  grayish  pollinose  except 
their  apices,  each  segment  bearing  marginal  macrochsetje,  wings 
hyaline,  base  of  third  vein  bearing  three  bristles  near  the  base, 
apical  cell  closed  and  very  short  petiolate,  ending  slightly  before 
the  extreme  wing  tip ;  calypteres  whitish ;  length,  4  mm.  Tifton, 
Ga.  A  single  female  specimen  collected  in  June,  1896,  by  Mr. 
G.K.Pilate.    Type  No.  3582,  U.S. National  >luseuni.</enaJt*n.sp 

Genus  ATACTA  Schiner. 

Atacta  Schiner,  Reise  der  Fregatte  No  vara,  Diptera,  p.  328;  1868. 

Our  single  species  is  black,  the  apex  of  the  scutellum  yellowish,  the 
fourth  segment  of  the  abdomen  wholly  golden  yellow ;  front  of  male 
less  than  one-third  as  wide  as  either  eye,  the  sides  bluish-gray  polli- 
nose and  thickly  covered  with  short  suberect  hairs,  frontal  bristles 
descending  nearly  to  middle  of  second  antennal  joint,  cruciate  except 
the  vertical  pair;  cheeks  one-fourth  as  wide  as  the  eye-height,  face 
yellow  pollinose,  the  ridges  broadly  bordered  internally  with  black, 
sides  of  face  at  narrowest  part  one-third  as  wide  as  the  median  depres- 
sion, vibrissa)  situated  two-thirds  the  length  of  the  second  antennal 
joint  above  the  level  of  front  edge  of  oral  margin,  ridges  bristly  on  the 
lowest  fifth,  antenna?  two-thirds  as  long  as  the  face,  the  third  joint 
slightly  longer  than  the  second,  arista  thickened  on  the  basal  two-fifths, 
the  penultimate  joint  broader  than  long;  thorax  gray  pollinose,  marked 
with  four  black  vittie,  four  ]>ostsutural  and  four  sternopleural  raacro- 
clnetie,  scutellum  bearing  three  pairs  of  long  marginal;  abdomen  gray 
pollinose  on  the  first  three  segments,  the  first  two  destitute  of  dorsal 
macrocha;tie,  the  last  two  each  bearing  a  marginal  row ;  front  pul villi 
as  long  as  the  hist  tarsal  joint,  middle  tibiae  each  bearing  four  or  more 
macrochretie  on  the  front  side  near  the  middle;  wings  hyaline,  third 
vein  bearing  two  or  three  bristles  near  the  base,  calypteres  white; 
length,  12  mm.  Tifton,  Ga.  A  single  male  specimen  collected  Sep- 
tember 28,  1896,  by  G.  li.  Pilate.  Type  No.  3583,  U.  S.  National 
Museum apicalw  n.  sp. 

Genus  SIPHOSTURMIA,  new  genus. 

The  principal  characters  of  this  genus  have  been  given  in  the  table 
of  genera  on  previous  pages.  The  type  species  is  black,  the  first  two 
joints  of  antenna* ,  lower  part  of  face,  palpi,  scutellum,  apex  of  abdomen, 
and  sometimes  the  sides,  yellow;  four  postsutural  and  four  sterno- 
pleural macrocha'ta*,  two  or  more  on  front  side  of  each  middle  tibia 
near  the  middle,  marginal  ones  on  the  first  three,  or  the  second  and 
third,  segments  of  abdomen ;  leugth,  10.5  mm.  Tifton,  Ga.,  and  Florida. 
(Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  10(5;  September,  1895:  Argyro- 
phylax.) rostrata  Coq. 
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Genus  BE1V0SIA  Desv. 

Belrosia  Desvoidy,  Essai  sur  lea  Myodairos,  p.  103;  1830. 
La treillia  Des voidy,  loc.  cit.,  p.  104.  (Aon  Ronx;  1827.) 
fVillistonia  Brauer  and  Bergenstainm,  Zweif.  Kais.  Mas.  Wien,  IV,  p.  97;  1889. 

The  identity  of  ltelvosia  and  Latreillia  lias  been  acknowledged  by 
several  authorities;  and  Brauer  and  Bergenstanim  state1  that  the  lat- 
ter (the  name  of  which  is  preoccupied  in  the  Crustacea)  is  a  subgenus 
of  Wiliistonia.  Our  species  have  four  postsutural  and  four'sterno- 
pleural  macroctueta4, : 

1.  Third  abdominal  segment  yellowish  pollinose  except  apically,  wiugs 

brownish 2. 

Third  segment  destitute  of  yellowish  pollen,  abdomen  gray  polli- 
nose except  on  the  fourth  segment,  which  is  yellow  pollinose, 
frontal  vitta  yellow,  wings  hyaline;  length,  10  to  12  mm.  Mas- 
sachusetts; Ithaca  and  New  York,  N.  Y. ;  Chicago,  III.;  Tifton, 
Ga.;  and  Mississippi.  (Essai  sur  les  Myodaires,  p.  105;  1830: 
Latreillia.  Exorista  Jlavicauda  Riley,  Second  Kept.  lus.  Mis- 
souri, p.  51;  1870:  from  the  type  specimen.),  .uni/asciata  Desv. 

2.  Sides  of  face  at  narrowest  part  each  one-third  as  wide  as  the  median 

depression,  frontal  vitta  yellow,  abdomen  black,  bases  of  last 
three  segments  yellowish  gray  pollinose;  length,  11  mm. 
Charlotte  Harbor,  Florida.    (Proc.  Acad.  Nat.  Sciences  Phila., 

p.  312;  September,  1805.) xlossoruv  Coq. 

Sides  of  face  at  narrowest  point  each  more  than  one  half  as  wide  as 
median  depression,  frontal  vitta  dark  brown,  abdomen  black, 
the  last  two  segments  except  their  apices  yellowish  pollinose, 
base  of  the  second  sometimes  also  narrowly  yellowish  pollinose; 
relation  oT  secoud  and  third  antontial  joint  varies  as  follows: 
female,  third  joint  1.],  1^,  2,  *lh  times  as  long  as  the  second; 
male,  third  joint  2.J,  3,  3.1,  and  4  times  as  long  as  the  second; 
facial  ridges  bristly  in  female  A,  §,  and  %  in  male  g  to  £  distance 
above  the  vibrissa);  length,  13  to  17  mm.  Springfield,  Mass.; 
District  of  Columbia;  North  Carolina;  Tifton,  Ca.;  Mississippi; 
St.  Louis,  Mo.;  Illinois;  Los  Angeles  Co.,  Cal.;  Waco,  Tex.,  and 
Mexico.  (Systema  Entomologia',  p.  .77;  1775:  Musca.  Belvosia 
bicincta  Desvoidy,  Essai  sur  les  Myod.,  p.  103;  1830.  Latreillia 
bifanciata  P.,  Brauer  and  Bergenstamm  in  Hit.). . hifasdata  Fabr. 


'Zweif.  Kais.  Mus.  Wieu,  VI,  p.  213;  1893. 
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Genus  MELANOPHRYS  Will. 

Melanophrys  Williston,  Trans.  Amer.  Ent.  Soc,  Vol.  XIII,  p.  305;  November,  1886. 
Atropharlsta  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  92;  April,  1892. 

Mr.  TWusend  has  already  acknowledged  this  synonymy.1  Our 
species  are  black,  the  arista  and  usually  the  palpi  and  calypteres  yel- 
low, bases  of  wings  strongly  tinged  with  yellow;  three  postsutural  and 
three  sternopleural  macrochilia? : 

Second  abdominal  segment  bearing  a  marginal  pair  of  macrochaetee, 
the  third  segment  bearing  a  marginal  row  of  from  six  to  eight; 
length,  14  mm.     Los  Angeles  County,  Cal.    (Trans.  Amer.  Ent. 

Soc,  Vol.  XIH,  p.  300;  November,  1886.) Jinvipennis  Will. 

Second  segment  destitute  of  a  marginal  pair  of  niacrochrettt,  the 
third  usually  bearing  a  dorsal  pair  and  a  single  lateral  one  each 
side;  length,  12  to  14  mm.  Grimsby,  Canada;  Francouia  and 
White  Mountains,  New  Hampshire;  northern  Illinois,  and  Colo- 
rado. (Insecta  Saundersiana,  Vol.  I,  p.  277;  1856:  Tachina. 
Atropharlsta  jurinoides  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol. 
XIX,  p.  92;  April,  1892.  Melanophrys  flavipennis  Will.,  Brauer 
and  Bergenstamm  in  litt.) insolita  Walk. 

Genus  APHRIA  Desv. 

Aphria  Desvoidy,  Easai  snr  les  Myodaires,  p.  89 ;  1830. 

Olivieria  Meigen,  Systematische  Besch.  Eur.  Zweif.  Insekten,  Vol.  VII,  p.  266;  1838. 

(Nan  Desvoidy,  Essai  sur  les  Myod.,  p.  228;  1830.) 
Rhynchosia  Macquart,  Annates  Soc.  Ent.  France,  p.  87 ;  1848. 

Macquart  (loc.  cit.)  proposed  the  name  Rhynchosia  for  the  genus  to 
which  Meigen  had  given  the  name  of  Olivieria,  owing  to  the  fact  that 
Desvoidy  had  previously  used  the  latter  name  for  an  Entirely  different 
genus.  The  synonymy  of  Rhynchosia  and  Aphria  was  first  pointed 
out  by  Rondani,2  and  is  repeated  by  Schiner3  and  also  by  Brauer  and 
Bergenstamm.4  Our  single  species  is  black,  the  frontal  vitta,  the  first 
two  joints  of  the  antenna*  usually,  the  palpi,  and  sides  of  abdomen 
largely,  yellowish ;  male  destitute  of  orbital  bristles;  three  postsutural 
and  three  sternopleural  lnacrocha^tre ;  length,  G  to  10  mm.  Toronto, 
Canada;  Massachusetts;  Atco,  N.  J.;  Georgia;  northern  Illinois;  Colo- 
rado; Washington,  and  southern  California.  (Traus.  Amer.  Ent.  Soc., 
Vol.  XVIII,  p.  361;  December,  1891.  Aphria  sp.,  Brauer  and  Bergen 
stamin  in  litt.) ocypterata  Town. 


•Trans.  Amer.  Ent.  Soc,  Vol.  XXII,  p.  72;  March,  1895. 
9I)ipterologiw  Italics  Prodromns,  Vol.  I,  p.  73;  1856. 

3  Fauna  Austriaca,  Vol.  I,  p.  432 ;  1862. 

4  Zweif.  Kais.  Mua.  Wien,  VI,  p.  237;  1893. 
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Genus  OCYPTERA  Latr. 

Ocyptera  Latreille,  Histoire  Nat.  Cruet,  et  Insectes,  Vol.  XIV,  p.  378;  1804. 
Parihenia  Desvoidy,  Essai  sur  lea  Myodaires,  p.  231 ;  1830. 

This  synonymy  is  given  by  Schiner  '  and  repeated  by  Brauer  and 
Bergenstainm.2  Our  species  have  three  postsutnral  and  two  or  three 
sternopleural  macrocha»tsc : 

1.  Scutellum  bearing  one  pair  of  long  marginal  and  sometimes  a  short 

apical  pair  of  macrochretre 2. 

Scutellum  bearing  two  pairs  of  long  marginal  and  a  short  apical  pair 
of  macrocluetai ;  abdomen  black,  the  sides  of  the  second  and 
third  segments  partly  or  wholly  reddish  yellow;  length,  8  to  12 
mm.  Canada;  Springfield,  Mass. ;  Connecticut;  Cape  May,  N.  J.; 
Maryland;  Tifton,  Ga.;  Selma,  Ala.;  Tennessee;  Lexington, 
Ky.;  Michigan;  Illinois;  Cadet,  Mo. ;  Kansas ;  Colorado ;  Santa 
Cruz  Mountains  and  Los  Angeles  County,  Cal.  (Essai  sur  les 
Myodaires,  p.  232 ;  1830 :  Parthenia.  Ocyptera  dotades  Walker, 
List  of  Dipterous  Insects,  Part  IV,  p.  694 ;  1849.  Ocyptera  epyttis 
Walker,  loc.  cit.  Ocyptera  enchenor  Walker,  loc.  cit.,  p.  696. 
Ocyptera  californica  Bigot,  Ann  ales  Soc.  Entomol.  France, 
p.  42 ;  1378.  Ocyptera  fumipennis  Bigot,  loc.  cit.,  p.  43.  Ocyptera 
binotata  Bigot,  loc.  cit.,  p.  44.  Ocyptera  sp.,  Brauer  and  Bergen- 
stamm in  litt.) carolinw  Des  v. 

2.  With  a  short  apical  pair  of  macrochaetee  on  the  scutellum ;  abdomen 

black,  the  front  corners  of  the  third  segment  sometimes  faiutly 
reddish;  length,!  to  8  mm.  Westville,N.  J.;  Delaware  County, 
Pa.;  northern  Virginia;  and  Missouri.  (Proc.  Ent.  Soc.  Wash- 
ington, Vol.  II,  p.  144;  April  2,  1891.) argentea  Town. 

Without  an  apical  pair  of  macrochajfce  on  the  scutellum;  abdomen 
black,  the  sides  of  the  second  and  front  corners  of  the  third  seg- 
ment reddish  yellow;  length,  7  to  10  mm.  White  Mountains, 
New  Hampshire;  Horseneck  Beach,  Mass.;  northern  Illinois; 
Georgia;  Louisiana;  Texas;  and  Reno,  Nev.  (List  of  Dipterous 
Insects,  Part  IV,  p.  695;  1849.  Ocyptera  sp.,  Brauer  and  Ber- 
genstamm in  litt) dosiades  Walk.3 

Genus  LLNN^MYIA  Desv. 

Linncrmya  Desvoidy,  Essai  sur  les  Myodaires,  p.  52 ;  1830. 

Bonnetia  Dosvoidy,  loc.  cit.,  p.  55. 

Jionellia  Desvoidy,  loc.  cit,  p.  56. 

Marsh  ami  a  Desvoidy,  loc.  cit.,  p.  57. 

Mivropalpus  Macquart,  llistorie  Nat.  Insectes,  Dipt^res,  Vol.  II,  p.  80;  1835. 

The  author  last  mentioned  referred  the  above  four  names  of  Desvoidy 
to  one  genus  to  which  he  applied  the  name  of  Micropalpus,  but  the  law 


»  Fauna  Austriaca,  Vol.  I,  p.  412;  1862. 
*Zweif.  Kais.  Mus.  Wien,  VI,  p.  235;  1893. 

•'Ocyptera  litturata  Olivier  belong  to  the  Dexid  genus  Euantha,  and  is  the  same 
species  which  Wiedemann  afterwards  <!<'*<  ril>nl  as  Delia  dive*. 
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of  priority  compels  us  to  adopt  the  oldest  name.  Our  species  have 
three  postsutural  and  three  sternopleural  niacrochietie ;  front  tarsi  of 
female  as  broad  as  the  apex  of  the  front  tibia;,  in  the  male  much 
narrower: 

Cheeks  bearing  bladk  macrocluutse  in  the  centers,  frontal  vitta  black 
or  dark  brown,  male  destitute  of  orbital  bristles,  his  genitalia  at 
most  projecting  one-fifth  the  length  of  the  fourth  abdominal  seg- 
ment beyond  the  latter,  hind  crossvein  bent  nearly  S- shape; 
length,  11  mm.  White  Mountains,  New  Hampshire;  Beverly, 
Mass.,  and  Austria.  Two  males  and  one  female  from  Austria 
received  from  Brauer  and  Bergenstamm  and  by  them  named 
Mieropalpi(8  JiwmorrhoidaUs  Fall,  and  Micropalpus  pudieus  Rond., 
but  both  names  are  evidently  wrong,  since  the  male  of  hcemor- 
rhoidalis  is  provided  with  orbital  bristles,  and  pudieus  has  no 
black  inacrocba3ta3  on  the  center  of  the  cheeks.  (System.  Besch. 
Eur.  Zweif.  Insekten,  Vol.  1 V,  p.  2G1 ;  1824 :  Tachina.)  .pieta  Meig. 
Cheeks  destitute  of  black  macrochilia*  near  the  centers,  frontal  vitta 
light  yellow,  male  provided  with  two  pairs  of  orbital  bristles,  his 
genitalia  projecting  nearly  half  the  length  of  the  fourth  abdom- 
inal segment  beyond  the  latter,  hind  crossvein  nearly  straight; 
length,  9  to  12  mm.  London,  Canada;  Maryland;  District  of 
Columbia;  Texas;  Santa  Fe,  N.  Mex.;  California,  and  Pullman, 
Wash.  (Kongl.  Svenska.  Vetensk.  Akad.  Handlinger,  Vol. 
XXXI ;  1810 :  Tachina.  Tachina  fulgent  Meigen,  System.  Besch. 
Eur.  Zweifl.  Insekten,  Vol.  IV,  p.  259;  1824.  Linnwmya  heraclwi 
Desvoidy,  Essai  sur  les  Myodaires,  p,  53 ;  1830.  Linnwmya  analis 
Desvoidy,  loc.  cit.,  p.  54.  Linnamiya  distincta  Desvoidy,  loc.  cit. 
IAnnmmya  aestivalis  Desvoidy,  loc.  cit.  Linncemya  borealis  Des- 
voidy, loc.  cit.  Marshamia  analis  Desvoidy,  loc.  cit.,  p.  58.  Mar- 
8hamia  nigripes  Desvoidy,  loc.  cit.  Micropalpus piceus  Macquart, 
Hist.  Natur.  Insectes,  Dipteres,  Vol.  II,  p.  84;  1835.  Micropal- 
pus  sp.,  Brauer  and  Bergenstamm  in  Utt.) comta  Fallen. 

Genus  NEMOILEA  Desv. 

Nemorcpa  Desvoidy,  EBsai  sur  les  Myodaires,  p.  70 ;  1830. 

Our  single  species  is  black,  the  antenn.e,  palpi,  and  fourth  abdominal 
segment  except  its  extreme  apex,  yellow;  three  postsutural  and  three 


1  Meigen  did  not  recognize  comta,  and  therefore  unknowingly  redescribed  it  under 
the  name  of  fulgent;  this  was  suspected  by  Zetterstedt  (Dipt.  Scand.,  Vol.  Ill,  p.  1097; 
1K41)  and  given  as  certain  by  Rondaui  (Dipt.  Ital.  Prod.,  Vol.  Ill,  p.  70;  1859).  The 
comtusof  Schiner,  Fauna  Austriaca,  Vol.  I,  p.  429,  is  not  that  species,  but  a  color  variety 
of  ha^mor  rhoidalis;  the  species  he  describes  under  fulgens  is  the  true  comtus.  In  the 
Annales  Soc.  Ent.  Franco  for  1841,  page  31,  Desvoidy  acknowledges  that  his  Linna- 
mija  heracUH,  analis,  and  astivalis  belong  to  one  species,  and  in  the  same  serial  for 
1845,  page  271,  Macquart  adds  borealis  to  this  list  and  refers  them  to  fulgens.  The 
name  of  Micropalpus  piceus  was  proposed  by  Macquart  to  take  the  place  of  Mar 8 ham ia 
analis  Desvoidy.  The  writer  is  responsible  for  the  synonymy  of  piceus,  distincta  and 
nigripes. 
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steraopleural  macrochfetw,  scutelluin  bearing  three  long  marginal  pairs, 
a  distinct  brown  cloud  on  the  small  crossvein;  length,  8.5  mm.  From 
the  type  specimen.  Washington.  (Jour.  N.  Y.  Eut  Soe.,  Vol.  Ill,  p. 
104;  September,  1895.) labis  Coq. 

Genus  PANZERIA  Besv. 

Panzeria  Desvoidy,  Essai  sur  lea  Myodaires,  p.  68;  1830. 

Ernestia  Desvoidy,  loc.  cit.,  p.  60. 

Vausia  Desvoidy,  loc.  cit.,  p.  62. 

Erigone  Desvoidy,  loc.  cit.,  p.  65.     (Non  Savigny,  1827.) 

This  synonymy  has  been  given  by  various  authors,  and,  with  the 
exception  of  Erigone,  is  repeated  by  Brauer  and  Bergenstamm.  Eri- 
gone they  retain  as  a  distinct  genus,  but  the  name  is  preoccupied  in 
the  Arachnida,  and  the  species  they  place  in  it  are  too  closely  allied 
to  Panzeria  to  be  separated  generically.  Our  species  have  three  sterno- 
pleural  macrocha»tre,  and  the  small  crossvein  is  not  clouded  with  brown : 
Scutelluin  bearing  three  pairs  of  long  margiual  macroclnneta  besides 
the  apical  pair;  body  very  robust,  front  tarsi  of  female  greatly 
dilated,  usually  four  but  sometimes  only  three  postsutural 
macrochcTtne;  coloring  variable,  the  second  antennal  joint,  palpi, 
apex  of  scutelluin  and  of  abdomen  usually  yellow  but  sometimes 
black;  length,  7  to  11  mm.  Mount  Washington  and  Franconia, 
N.  H.;  New  Bedford,  Mass.;  Riverview,  Md.;  District  of  Colum- 
bia; St.  Louis,  Mo.;  Waco,  Tex.;  Brookings,  S.  Dak.;  Colorado; 
San  Francisco,  Cal. ;  01ymphia,Wash.;  British  Columbia;  Bohe- 
mia, Austria;  Germany,  and  England.  A  male  from  Austria 
received  from  Brauer  and  Bergenstamm,  and  by  them  labeled 
Erigone  radicum  Fabr.;  two  males  aud  one  female  from  Ger- 
many, received  from  Zeller  and  by  him  labeled  Nemorwa  radi- 
cum; also  a  male  from  England  received  from  Brunetti  and  by 
him  labeled  like  the  last.  (Systema  Entomologirc,  p.  778;  1775: 
Musea.  The  following  synonymy  is  given  by  Schiner,  Fauna 
Austriaca,  Vol.  I,  p.  452:  Erigone  anthopkila  Desvoidy,  Essai 
sur  les  Myodaires,  p.  66;  1830.  Erigone  scutellaris  Desvoidy, 
loc.  cit.  Erigone  puparum  Desvoidy,  loc.  cit.  Erigone  viridulans 
Desvoidy,  loc.  cit.,  p.  68.  Erigone  dubia  Desvoidy,  loc.  cit. 
Nemorwa  minor  Macquart,  Annales  Soc.  Ent.  France,  Vol.  VI, 
p.  112;  1818.  The  following  is  original  with  the  writer:  Taehina 
ampelw  Walker,  List  of  Dipterous  Insects,  Part  IV,  p.  732; 
1819.  Hystricia  aldrichi  Townsend,  Trans.  Amer.  Ent.  Soc., 
Vol.  XIX,  p.  91;  April,  1892:  from  a  cotype  specimen.    Erigone 

sp.  Brauer  and  Bergenstamm  in  lift.) radicum  Fabr. 

Scutelluin  bearing  only  two  pairs  of  long  marginal  inacrocln?tiv  be 
sides  the  apical  pair;  body  slender,  front  tarsi  of  female  not 
dilated;  black,  including  the  palpi;  front  of  male  three-fifths  as 
wide  as,  in  the  female  slightly  wider  than,  either  eye,  two  pairs 
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of  orbital  bristles  in  the  female,  none  in  the  male,  frontal  bristles 
descending  below  middle  of  second  antennal  joint,  cheeks  one- 
fourth  as  wide  as  the  eye-height,  facial  ridges  bristly  on  the  lowest 
fourth,  an  ten  me  four-fifths  as  long  as  the  face,  the  third  joint 
one  and  one-half  times  as  long  as  the  second,  arista  thickened  on 
the  basal  fourth,  the  penultimate  joint  shorter  than  broad ;  thorax 
gray  pollinose,  marked  with  three  black  vittje,  three  postsutural 
inachroclnetrt' ;  abdomen  thinly  gray  pollinose  and  with  blackish 
reflecting  spots,  last  three  segments  bearing  discal  and  marginal 
macrochft'tse ;  middle  tibiie  each  bearing  two  or  more  macro- 
chretse  on  the  front  side  near  the  middle,  front  pulvilli  of  male 
as  long  as  the  last  tarsal  joint;  wings  hyaline,  third  vein  bear- 
ing one  or  two  bristles  near  the  base ;  calypteres  white;  length,  9 
mm.  Norfolk,  Va.,  and  Kirkwood,  Mo.  Four  males  and  two 
females.    Type  No.  3586,  U.  S.  National  Museum .  .penitalis  u.  sp. 

Genus  MACROMEIGENIA  Br.  and  Berg. 

Macromeigenia  Braner  and  Bergeiistnmm,  Zwcif.  Kais.  Miw.  Wien,  V,  p.  311 ;  1891. 

The  type  species  is  black,  the  first  two  antennal  joints,  palpi,  aud 
fourth  abdominal  segment,  except  sometimes  its  base,  yellow;  four 
postsutural  and  three  sternopleural  macroclnetie ;  length,  11  to  14  mm. 
Northern  Virginia  and  Tifton,  Ga.  (Ausser.  Zweif.  Insekten,  Vol.  II, 
p.  309;  1830:  Tachina.  Tachina  interrupts  Walker,  Insecta  Saunder- 
siana,  Vol.  I,  p.  295;  1856.) chrysoprocta  Wied. 

Genus  GYMNOCHiETA  Desv. 

(iymnochceta  Desvoicly,  Esaai  anr  lea  Myodaires,  p.  371 ;  1830. 

Body,  occiput,  and  sides  of  front  green,  antcumc  and  legs  black; 
sometimes  the  third  antennal  joint  is  yellow,  and  rarely  the  entire 
an  ten  me  is  yellow;  palpi  yellow,  frontal  bristles  in  single  rows;  length, 
10  to  12  mm.  Newark,  N.  J.,  and  Colorado,  (l)iptera  Amer.  Sept. 
Indigena,  Cent.  VIII,  No.  61;  1809.  Gymnochwta  rujicornis  Williston, 
Trans.  Amer.  Ent.  Soc.,  Vol.  XIII,  p.  302;  October,  1886.) .  .alcedo  Loew. 

Unrecognized  species. — G.  rivida  Williston,  Trans.  Amer.  Ent.  Soc, 
Vol.  XIII,  p.  302;  October,  1886.     Pa. 

Genus  METAPHYT0,  new  genus. 

The  characters  of  this  genus  may  be  gleaned  from  the  above  table  of 
genera  and  the  following  description  of  the  type  species:  Black,  the 
apex  of  the  scutellum  yellowish;  front  of  female  one  and  one-third 
times  as  wide  as  either  eye,  two  pairs  or  orbital  bristles,  frontals 
descending  to  middle  of  second  antennal  joint,  vibrissa*  slightly  above 
the  level  of  front  edge  of  oral  margin,  two  or  three  bristles  above  each, 
antenna®  nearly  four-fifths  as  long  as  the  face,  the  third  joint  oue  and 
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one-third  times  as  long  as  the  second,  arista  thickened  on  the  basal 
half,  the  penultimate  joint  scarcely  louger  than  wide;  thorax  thinly 
gray  pollinose,  marked  with  four  black  vittje,  three  postsutural  and 
three  sternopleural  macrochjvtie,  scutellum  bearing  four  marginal  pairs, 
abdomen  thinly  gray  polliuose  on  the  last  three  segments,  which  bear 
marginal  macrochteta^ ;  front  tarsi  noticeably  dilated;  middle  tibia* 
each  bearing  three  or  more  macrochjete  on  the  front  side  near  the 
middle,  hind  tibia;  not  ciliate  outwardly;  wings  hyaline,  the  base  yel- 
low, third  vein  bearing  three  or  four  bristles  near  the  base,  bend  of 
fourth  vein  angular  and  bearing  a  stump  about  as  long  as  the  small 
crossvein,  the  vein  beyond  it  strongly  arcuate,  hind  crossvein  near  last 
fourth  of  distance  from  the  small  to  the  bend ;  calypteres  white;  length, 
9  mm.  Colorado.  Two  female  specimens  collected  by  Mr.  Carl  F.  Baker. 
Type  No.  3587,  U.  S.  National  Museum genalis  u.  sp. 

Genus  EXORISTOIDES,  new  genus. 

The  characters  of  this  genus,  of  which  johnsoni  is  the  type  species, 
may  be  gleaned  from  the  table  of  genera  on  preceding  pages  of  this 
work  and  from  the  description  of  this  species  given  below: 
Third  joint  of  antenna*  concave  on  the  front  edge,  three  or  four 
sternopleural  macrochaette,  apex  of  scutellum  and  of  abdomen 
black;  black,  the  palpi,  and  sometimes  the  base  of  the  third 
antennal  joint,  yellow;  front  in  male  three-fourths  as  wide  as,  in 
the  female  slightly  wider  than,  either  eye,  two  pairs  of  orbital 
bristles  in  the  female,  wanting  in  the  male,  frontal  bristles 
descending  to  the  arista,  cheeks  one-fourth  as  wide  as  the  eye 
height,  vibrissa?  on  a  line  with  frout  edge  of  oral  margin,  two  or 
three  bristles  above  each,  antenna*  almost  as  long  as  the  face, 
the  third  joint  in  the  male  five,  in  the  female  two  and  one-third, 
times  as  long  as  the  second,  arista  thickened  on  the  basal  two- 
fifths  to  three- fifths,  the  penultimate  joint  slightly  louger  than 
broad;  thorax  gray  pollinose,  marked  with  four  black  vitta*, 
three  postsutural  macrochietie,  scutellum  bearing  three  long 
marginal  pairs  aud  a  short  apical  pair;  abdomen  thinly  gray 
pollinose  and  with  reflecting  darker  spots,  last  three  segments 
bearing  discal  aud  marginal  macroclnetie;  middle  tibia;  bearing 
three  or  more  on  the  front  side  of  each  near  the  middle,  front  tarsi 
of  female  greatly  dilated,  front  pulvilli  of  male  almost  as  long 
as  the  last  tarsal  joint;  wings  hyaline,  first  vein  bearing  two  or 
more  bristles  on  the  outer  half,  third  vein  bristly  almost  to  the 
small  crossvein,  bend  of  fourth  vein  almost  rectangular,  desti- 
tute of  an  appendage,  vein  beyond  the  bend  strongly  arcuate, 
hind  crossvein  nearly  straight,  slightly  beyond  middle  between 
the  small  and  the  bend;  calypteres  white;  length,  0  to  7  mm. 
Eastport,  Me.;  Franconia,  N.  II.;  Westville  and  Oleraenton, 
N.  J.    Three  males  and  three  females,  collected  May  30  and  July 


91 

21,  1895,  by  Mrs.  A.  T.  Slosson  and  Mr.  C.  W.  Johnson.    Type 
No.  3588,  IT.  S.  National  Museum.     (Somoleja  sp.,  Brauer  and 

Bergenstamm  in  litt.) slosnonw  n.  sp. 

Third  joint  of  antennae  strongly  convex  on  the  front  edge,  two  sterno- 
pleural  macrocha^to,  apex  of  scutellum  and  of  abdomen,  first 
two  joints  of  antenna?  and  base  of  the  third  yellow;  frontal  bris- 
tles descending  to  apex  of  second  antennal  joint,  cheeks  two- 
fifths  as  broad  as  the  eye  height;  first  vein  bristly  on  one- fourth 
of  its  leugth  near  the  middle,  the  third  bristly  almost  or  slightly 
over  halfway  to  the  small  crossvein;  length,  9  mm.;  otherwise 
as  in  above  description  of  slossonw.  Hertford  County,  N.  C,  and 
Reno,  Nev.  Two  female  specimens;  one  collected  June  9,  1895, 
by  Mr.  O.  W.  Johnson,  the  other  by  Mr.  H.  F.  Wickham.  Type 
No.  3589,  U.  S.  National  Museum johnsoni  n.  sp. 

Genus  HYPHAHTROPHAGA  Town. 

Hyphantrophaga  Townsend,  Psycho,  Vol.  VI,  p.  247;  April,  1892. 

Our  single  species  is  black,  the  first  two  joints  of  the  antenna*,  palpi, 
and  apex  of  proboscis  yellow ;  four  postsutural  and  three  sternoplenral 
macrochietie,  middle  tibiie  each  bearing  a  single  macrocha»ta  on  the 
front  side  near  the  middle,  hind  tibia*  outwardly  subciliate,  second  and 
third  segments  of  abdomen  bearing  only  marginal,  the  fourth  with 
discal  and  marginal  macrochilia? ;  length,  7  mm.  From  a  cotype  speci- 
men. LasOruces,  N.  Mex.  (Psyche,  Vol.  VI,  p.  176;  November,  1891 : 
Meigenia.) hyphantriw  Town. 

Genua  EXORISTA  Meig. 

Exorista  Meigen,  in  Illiger's  Magazin  fur  Insektcnkunde,  Vol.  II,  p.  280;  1803. 

Lydella  Desvoidy,  Essai  sur  les  Myodaires,  p.  112;  1830. 

Phryno  Desvoidy,  loe.  cit.,  p.  143. 

Phryxe  Desvoidy,  lo<\  cit.,  p.  158. 

Carcelia  Desvoidy,  loc.  cit.,  p.  176. 

Aplomya  Desvoidy,  loc.  cit.,  p.  184. 

Eurygast er  Macquart,  Histoire  Natnrelle  Diptires,  Vol.  II,  p.  115;  1835. 

Hubneria  Desvoidy,  Annales  Soc.  Ent.  France,  p.  601 ;  1847. 

Nemorilla  Kondani,  Dipteroiogim  Italics^  Prodromus,  Vol.  I,  p.  66;  1856. 

Blephatidea  Kondani,  loc.  cit.,  p.  67. 

Aporomya  Kondani,  loc.  cit.,  Vol.  Ill,  p.  90;  1859. 

Parexorista  Brauer  and  Itergenstamni.  Zweif.  Kais.  Mus.  Wion,  IV,  p.  87;  1889. 

SUyropa  Brauer  and  Bergenstamm,  loc.  cit.,  p.  163. 

Myxexorista  Brauer  and  Bergenstamm,  loc.  cit.,  V,  p.  331 ;  1891. 

Kondani  places  Eurygaster  as  a  synonym  of  Exorista,1  and  in  this 
be  is  followed  by  Schiner,2  while  Brauer  and  Bergenstamm  give  this 
synonymy  as  probable.3    Schiner  also  gives  Lydella,  Phryno,  Carcelia, 

1  Dipterologi.'u  Italics  Prodromus,  Vol.  Ill,  p.  115;  1859. 

2  Fauna  Austriaca,  Vol.  1.  p.  157 ;  1862. 

3 Zweif.  Kais.  Mus.  Wien,  VI,  Index;  1893. 
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Hubneria,  and  Aporomyia  as  synonyms  of  Exorista,  and  Brauer  and 
Bergenstamm  make  all  of  them  (with  the  exception  of  Aporomyia) 
synonyms  of  Parexorista,  placing  the  latter  and  Nemorilla  as  sub- 
genera of  Exorista.  Aporomyia  they  place  in  a  separate  section, 
Polidea,  but  an  examination  of  a  specimen  received  from  them  under 
the  name  of  Aporomyia  dubia,  the  species  upon  which  liondani  founded 
this  genus,  proves  that  it  should  not  be  separated  from  Exorista. 
Blepharidea,  Sisyropa,  and  Myxexorista  they  place  in  as  many  different 
sections,  even  putting  Blepharidea  in  two  sections,  once  in  the  section 
Masicera  and  a  second  time  in  the  section  Phorocera.  A  careful 
examination  of  specimens  referred  by  these  authors  to  these  three 
genera  failed  to  reveal  a  single  generic  character  for  separating  tliem 
from  each  other  or  from  typical  species  of  Exorista.  Moreover,  of 
four  specimens  of  Exorista  eudryw  submitted  to  these  authors  by 
Dr.  Riley,  two  of  the  specimens  were  referred  by  them  to  Sisyropa 
and  two  to  Myxexorista;  and  of  three  specimens  of  Exorista  flariros- 
tris,  two  were  referred  by  them  to  Sisyropa  and  the  remaining  speci- 
men to  Myxexorista.  These  authors  give  Phryxe  as  a  synonym  of 
Blepharidea. 
Our  species  of  Exorista  are  as  follows: 

1.  Second  and  third  segments  of  abdomen  bearing  discal  as  well  as 

marginal  macrocha'ta* 2. 

Second  and  third  segments  destitute  of  discal  macrocha^ta? 14. 

2.  With  three  sternopleural  macrocha*ta^ 5. 

With  only  two  sternopleural  inacrochneta*,  male  destitute  of  orbital 

bristles,  hind  tibhe  outwardly  ciliate,  apical  cell  open 3. 

3.  Thorax  bearing  four  postsutural  macroclnvta*,  palpi  partly  or  wholly 

yellow 4. 

Thorax  bearing  only  three  postsutural  macrocha?fea*,  scutellum  black, 
hairs  of  abdomen  short,  depressed,  middle  tibia*  each  bearing  a 
single  macroclneta  on  the  front  side  near  the  middle;  palpi  yel- 
low, front  in  the  male  one-half,  in  the  female  five  sixths,  as  wide 
as  either  eye,  third  joint  of  antenna'  three  and  one-half  times  as 
long  as  the  second;  length,  G  to  9  mm.  Frauconia,  N.  II.; 
Philadelphia,  Pa.,  and  northern  Illinois.  (Canadian  Entomolo- 
gist, Vol.  XIX,  p.  1C2;  Sept.,  1887.) blanda  O.  S. 

4.  Scutellum  yellow,  hairs  of  abdomen  rather  long  and  suberect,  mid- 

dle tibia*  each  bearing  two  or  more  macrocha*tai  on  the  front  side 
near  the  middle,  front  in  the  male  one  half,  in  the  female  five- 
sixths,  as  wide  as  either  eye,  third  joint  of  antenna*  two  and  one- 
half  times  as  long  as  the  second ;  length,  8  to  10  mm.  Franconia, 
N.  II.,  Michigan,  Tennessee,  (Jeorgia,  California,  and  Austria. 
A  female  specimen  from  the  Schiner  collection,  received  from 
Brauer  and  Bergenstamm  under  the  name  of  Parexorista  che- 
Ionia*  Bond.  (Dipt.  Italica*  Prod.,  Vol.  Ill,  p.  120;  1859. 
Sisyropa  sp.,  Brauer  and  Bergenstamni  in  litt.). .  .chelonue  Bond. 
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Scutellum  black,  middle  tibia}  each  bearing  a  single  macrochrcta  on 
the  front  side  near  the  middle,  front  in  the  male  two  thirds,  in 
the  female  five-sixths,  as  wide  as  either  eye,  third  joint  of 
antenna}  one  and  one-half  times  as  long  as  the  second;  length, 
5  to  8  mm.  Franconia,  N.  H.;  Beverly,  Mass.;  District  of 
Columbia;  Charleston,  S.  C. ;  Biscayne  Bay,  Fla. ;  Oxford,  lud.; 
Moselle,  Mo.;  Tiger  Mills,  Tex.;  Colorado,  and  Alleude,  Mexico. 
(List  of  Dipterous  Insects,  Fart  IV,  p.  754;  1849:  Tachina. 
Tachina  [Exorista]  phycitw  LeBaron,  Second  Report  Insects 
Illinois,  p.  123;  1872.  Exorista  scudderi  Williston,  in  Scudder's 
Butterflies  of  Kew  England,  Vol.  Ill,  p.  1921;  1889.  Nemorilla 
sp.,  Brauer  and  Bergenstamm  in  litt.) pyste  Walk. 

5.  Palpi  yellow 7. 

Palpi  black,  four  postsutural  macrochietic,  scutellum  usually  yellow, 

middle  tibia}  each  bearing  two  or  more  maeroclnetic  on  the  front 
side  near  the  middle,  hind  tibia}  outwardly  ciliate,  apical  cell 
open,  male  destitute  of  orbital  bristles 6. 

6.  Front  in  both  sexes  one  and  one-fourth  times  as  wide  as  either  eye, 

third  joint  of  antenme  in  the  male  four,  in  the  female  two  and 
one-fourth,  times  as  long  as  the  second,  arista  thickened  to  the 
middle;  length,  7  to  8  mm.  White  Mouutains  and  Franconia, 
N.  H.;  Olympia,  Wash.;  England,  and  Austria.  One  female 
from  England  received  from  E.  Brunetti  and  by  him  named 
Exorista  vulgaris;  also  two  males  and  one  female  from  Austria, 
from  Brauer  and  Bergenstamm  and  named  by  them  Blepharidea 
vulgaris  Fall.  (Kougl.  Svenska  Vetensk.  Akad.  Handliuger, 
Vol.  XXXI;  1810:  Tachina.  The  following  synonymy  is  given 
by  Kondani1  and  repeated  by  Schiner:2  Lydella  seutellaris  Des- 
voidy,  Essai  snr  les  Myodaires,  p.  115;  1830.  Exorista  distans 
Macquart,  Aimales  Soc.  Entomol.  France,  p.  387 ;  1849.  Exorista 
audax  Macquart,  loc.  cit.,  p.  388.  Exorista  fforida  Macquart,  loc. 
cit.,  p.  409.  The  following  synonymy  is  by  the  writer:  Tachina 
[Exorista]  hirsuta  Osten  Sacken,  Canadian  Entomologist,  Vol. 
XIX,  p.  163 ;  September,  1887.  Blepharidea  Viirsuta  O.  S.,  Brauer 

and  Bergenstamm  in  litt) vulgaris  Fallen. 

Front  in  the  male  one  half,  in  the  female  three-fourths,  as  wide  as 
either  eye;  third  joint  of  antenna*,  in  the  male  two  and  one-half, 
in  the  female  one  and  one  third,  times  as  long  as  the  second; 
arista  thickened  on  the  basal  third ;  length,  5  to  8  mm.  Toronto, 
Can.;  Franconia,  N.  II.;  Dist.  Columbia;  Illinois,  and  southern 
Cal.     (Psyche,  Vol.  VII,  p.  330;  Jan.,  1896.) . .  niqripalpis  Town. 

7.  Thorax  bearing  four  postsutural  macrocluetie,  apical  cell  open. .   11. 
Thorax  bearing  only  three  postsutural  macrochilia*, 8. 

8.  Middle  tibhe  each  bearing  two  or  more  macrochictic  on  the  front 

side  near  the  middle 9. 

1  Diptcrologui'  Italic;^  Prodronius,  Vol.  Ill,  p.  140;  1859. 
*Fauna  Auetriaca,  Vol.  1,  p.  458;  1862. 
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Middle  tibiae  each  bearing  a  single  inacrochrcta  on  the  front  side 
near  the  middle;  scutellum  black;  apical  cell  open;  front  in  the 
female  three-fourths  as  broad  as  either  eye;  face,  white pollinose; 
third  joint  of  antenna*  three  times  as  long  as  the  second ;  length, 
6  mm.  Franconia,  N.  EL;  Georgia;  Missouri,  and  Texas.  (Biol. 
Cent.  Amer.,  Dipt.,  Vol.  II,  p.  64;  Feb.,  1890.) . . ordinaria  v.  d.  W. 
9.  Scutellum  largely  yellow,  front  bearing  numerous  short,  nearly 
erect  hairs,  third  vein  bearing  two  bristles  near  the  base,  apical 
cell  open,  front  in  the  male  two-thirds,  in  the  female  live-sixths, 
as  wide  as  either  eye,  third  joint  of  autennte  in  the  male  two 
and  one-fourth,  in  the  female  one  and  three-fourths,  times  as 
long  as  the  second ;  length,  G  to  8  mm.  Toronto,  Canada;  Fran- 
conia, N.  H.;  Summit  County,  Colo.;  Germany,  and  Austria. 
Two  females  from  Germany  received  from  Zeller  and  by  hiin 
named  Exorista  affinis;  also  one  female  from  Austria  from  the 
old  Schiner  collection,  received  from  Brauer  and  Bergenstamm 
and  by  them  named  Parexorista  polychceta  Macq.1  (Kougl. 
Svenska  Vetensk.  Akad.  Handlinger,  Vol.  XXXI;  1810:  Tack- 
ina.  Exorista  polychwta  Macquart,  Annales  Soe.  Entomol. 
France,  p.  «'580;  1819.  Tachina  epicydes  Walker,  List  of  Dip- 
terous Insects,  Part  IV,  p.  786;  1849.  Parexorista  sp.,  Brauer 
and  Bergenstamm  in  litt.) affinis  Fallen. 

Scutellum  black,  hairs  of  front  short  and  inconspicuous,  front  in  the 
female  five-sixths  as  wide  as  either  eye,  the  third  antenna!  joint 
two  and  one-half  times  as  Jong  as  the  second 10. 

Scutellum  black  except  the  tip,  third  joint  of  antennas  five  times  as 
long  as  the  second;  black,  the  palpi  and  extreme  tip  of  scutellum 
yellow;  front  of  female  as  wide  as  either  eye,  hairs  on  its  sides 
sparse  but  rather  long,  frontal  bristles  descending  almost  to 
base  of  third  autennal  joint,  sides  of  face  white  pollinose,  cheeks 
one-seventh  as  wide  as  the  eye-height,  antenna*  almost  as  long  as 
the  face,  arista  thickened  on  the  basal  third,  the  penultimate  joint 
shorter  than  broad;  thorax  gray  pollinose  aud  marked  with  four 
black  vittie;  scutellum  bearing  four  marginal  pairs  of  macro- 
chaitae,  the  last  pair  cruciate  and  directed  backward;  abdomen 
subshining,  the  last  three  segments  gray  pollinose  except  on 
their  apices,  the  bristly  hairs  rather  long  and  subdepressed ; 
wings  hyaline,  third  vein  bearing  two  bristles  near  the  base, 
the  fourth  strongly  arcuate  beyond  the  bend,  calypteres  whitish; 
length,  8  mm.  University,  North  Dakota.  A  single  female  speci- 
men collected  in  June,  1896,  by  Mr.  Ii.  P.  Currie. .  .curriei  n.  sp. 


1  In  the  Zweif.  Kais.  Mus.  Wien,  V,  p.  320,  these  authors  give  affinis  as  a  probable 
variety  of  polycha>ta,  but  the  two  names  are  evidently  referable  to  one  and  the  same 
species.  Schiner's  statement  in  his  Fauna  Austriaca,  Vol.  I,  p.  463,  that  in  affinis  the 
frontal  bristles  arc  in  a  single  row,  while  in  polychata  they  are  in  two  rows,  or  irreg- 
ularly arranged,  does  not  hold  true  in  all  the  specimens;  in  one  of  those  from 
Germany,  referred  to  above,  they  are  in  a  single  row  on  one  side  of  the  front,  but  are 
irregularly  arranged  on  the  opposite  side. 
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10.  Third  vein  bearing  three  bristles  near  its  base,  apical  cell  narrowly 

open  or  closed  and  short  petiolate;  body  with  a  brassy  tinge; 
length,  5  to  6  mm.  Colorado  and  Austria.  A  female  specimen 
from  Austria,  received  from  Brauer  and  Kergenstarnm  and  by 
them  named  Ayoromyia  dubia  Rond.     (Kougl.   Svenska  Vet- 

ensk.Akad.  Hand.,  Vol.  XXXI;  1810:  Tachina.) dubia  Fall. 

Third  vein  bristly  almost  to  the  small  crossveiu,  body  with  a  bluish 
tinge;  black,  the  palpi  yellow;  frontal  bristles  descending 
slightly  below  the  arista,  cheeks  one-fourth  as  broad  as  the 
eye  height,  vibrissa?  on  a  level  with  front  edge  of  oral  margin, 
two  or  three  bristles  above  each,  antenna®  almost  as  long  as  the 
face,  arista  thickened  on  the  basal  half,  thorax  gray  pollinose, 
marked  with  four  black  vitta%  scutellum  bearing  three  long 
marginal  pairs  and  a  short  apical  pair  of  macroclueta1,  abdomen 
on  last  three  segments  thinly  bluish-gray  pollinose,  first  seg- 
ment bearing  marginal,  the  other  three  with  discal  and  marginal 
macrocluetie,  bristly  hairs  of  abdomen  depressed;  frono  tarsi 
greatly  dilated,  hind  tibiae  outwardly  bearing  a  few  bristles  of 
unequal  length;  wings  hyaline,  hind  crossveiu  nearly  straight, 
fourth  vein  strongly  curved  inward  beyond  the  bend;  calyp- 
teres  white;  length,  (>  mm.  Tifton,  Ga.  A  single  female  speci- 
men collected  October  20, 1890,  by  Mr.  G.  K.  Pilate.  Type  No. 
3590,  U.  S.  National  Museum spinipennis  n.  sp. 

11.  Middle  tibhe  each  bearing  two  or  more  lnacroclneta*  on  the  front 

side  near  the  middle 13. 

Middle  tibiae  each  bearing  a  single  macroclncta  ou  the  front  side 
near  the  middle,  hind  tibia*  outwardly  ciliate 12. 

12.  Apical  pair  of  scutellar  macrochietsu  curving  forward,  scutellum 

wholly  black,  front  in  the  male  two-fifths,  in  the  female  from 
two- thirds  to  three  fourths,  as  wide  as  either  eye,  third  joint 
of  antenna?  in  both  sexes  three  and  one-half  times  as  long  as 
the  second;  black,  the  second  joint  of  antenna'  usually,  the 
palpi,  apex  of  proboscis,  femora  usually,  and  generally  the 
tibia*,  yellow;  face  white,  sides  of  front  grayish  white  polli- 
nose, two  pairs  of  orbital  bristles  in  the  female,  wanting  in  the 
male,  frontal  bristles  descending  to  apex  of  second  antennal 
joint,  antenna*  six-sevenths  as  long  as  the  face,  arista  thickened 
on  the  basal  fourth,  the  penultimate  joint  shorter  than  broad; 
thorax  gray  pollinose,  marked  with  four  black  vittse,  scutellum 
bearing  three  pairs  of  long  marginal  and  a  short  forwardly 
directed  apical  pair  of  inacroclnctu»,  abdomen  wholly  gray  pol- 
linose, with  darker  reflecting  spots,  the  hairs  depressed ;  wings 
hyaline,  third  vein  bearing  two  or  three  bristles  near  its  base, 
calypteres  white,  front  pulvilli  of  male  slightly  longer  than  tin* 
last  tarsal  joint;  length,  0  to  9  mm.  Cotuid  and  Boston,  Mass. ; 
District  of  Columbia;  and  Camden,  Ark.  Four  males  and  three 
females.   Type  No. 359 1 ,  U.  S.  National  Museum . .  boarmiw  n.  sp. 
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Apical  pair,  etc.;  differs  from  boarmicc  as  follows:  Front  of  male 
slightly  wider  than  either  eye,  his  third  anteiinal  joint  six  times 
as  long  as  the  second,  antenna  and  legs  black,  arista  thickened 
on  the  basal  two-fifths,  abdomen  subshining,  bases  of  last  three 
segments  grayish  pollinose,  the  hairs  suberect  and  rather  long, 
wings  strongly  tinged  with  gray  at  base  and  along  the  costa; 
length,  7  mm.  Mt.  Washington,  X.  H.  A  single  male  specimen 
collected  by  Mrs.  A.  T.  Slosson .fronto  n.  sp. 

Apical  pair  of  scutellar  raacrochietje  directed  backward;  scutellum 
on  the  apex  broadly  yellow,  front  of  female  four- fifths  as  wide 
as  either  eye,  third  joint  of  anteume  four  and  one-half  times  as 
long  as  the  second,  femora  bbick,  third  vein  bearing  four  or 
five  bristles  at  its  base;  length,  10  mm.,  otherwise  as  in  the 
above  description  of  boarmicc.  Franconia,  N.  H.  Two  female 
specimens  collected  by  Mrs.  A.  T.  Slosson.  Type  No.  3592,  IT. 
S.  National  Museum blandita  n.  sp. 

13.  Scutellum  black,  pollen  of  thorax  gray,  hind  tibia*,  not  ciliate,  frout 

in  the  female  one-half  as  wide  as  either  eye,  her  third  antennal 
joint  three  times  as  long  as  the  second;  black,  the  second  anten- 
nal joint,  palpi  and  apex  of  proboscis,  yellow ;  sides  of  frout  des- 
titute of  hairs,  in  the  female  bearing  two  pairs  of  orbital  bristles, 
frontal  bristles  descending  to  middle  of  second  antennal  joint; 
thorax  gray  pollinose,  marked  with  four  black  vitta*,  scutellum 
bearingthree  pairs  of  long  marginal  macrochilia*,  abdomen  whit- 
ish pollinose,  its  hairs  depressed,  apex  of  fourth  segment  bare, 
this  segment  bearing  a  discal  and  marginal  row  of  macrocha*ta?; 
wings  hyaline,  third  vein  bearing  three  bristles  at  its  base,  ca- 
lypteres  white;  length,  7  mm.  Dist.  Columbia.  A  single  female 
specimen.  Type  No.  3593,  U.  S.  National  Museum . .  .woi  n.  sp. 
Scutellum  yellowish,  pollen  of  thorax  yellow,  hind  tibia*  outwardly 
ciliate,  front  of  male  two-thirds  as  wide  as  either  eye,  his  third 
antennal  joint  four  and  one-half  times  as  long  as  the  second ; 
black,  the  palpi,  tibia*  largely,  and  scutellum  yellow;  sides  of 
frout  bearing  numerous  bristly  hairs,  no  orbital  bristles  in  the 
male,  frontal  bristles  descending  to  apex  of  second  antennal 
joint,  thorax  yellowish  pollinose,  marked  with  four  black  vitta*, 
scutellum  bearing  four  pairs  of  long  marginal  macrocba*Ue; 
abdomen  wholly  gray  pollinose,  its  hairs  rather  long  and  sub- 
erect;  wings  hyaline,  third  vein  bearing  three  bristles  near  its 
base,  front  calypteres  white,  the  hind  ones  yellowish;  front 
pulvilli  of  male  slightly  longer  than  the  last  tarsal  joint;  length, 
10  mm-  White  Mountains,  N.  II.  A  single  male  specimen. 
Type  No.  3594,  U.  S.  National  Museum helvina  n.  sp. 

14.  With  four  sternopleural  macrochilia*,  hind  tibia3  outwardly  ciliate, 

middle  tibia*,  each  bearing  two  or  more  niacroctneta*  on  the  front 
side  near  the  middle,  scutellum  largely  yellow,  four  postsutural 
macrocha*tai,  arista  thickened  to  the  middle 15. 
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With  three  sternopleural  macroclnctae 18. 

With  only  two  sternopleural  macroclnetie,  hind  tibhe  outwardly 
ciliate,  arista  thickened  on  the  basal  third 16. 

15.  Palpi  black,  front  in  the  male  three-fourths,  in  the  female  one  and 

one-sixth  times,  as  wide  as  either  eye;  third  joint  of  anteuna* 
in  the  male  live,  in  the  female  three,  times  as  long  as  the  second ; 
length,  5  to  7  mm.  White  Mountains  and  Franconia,  N.  H.; 
Beverly,  Mass.;  District  of  Columbia;  Shreveport,  La.;  Las 
Graces, N. Mex.;  Tucson,  Ariz.;  California,  and  Austria.  Two 
males  and  one  female  from  Austria,  received  from  Brauer  and 
Bergenstamm,  and  by  them  named  Parexorista  confinis  Fall. 
(DipteraSuecia*,Museida»,p.32;  1820:  Tachina.  The  following 
synonymy  is  given  by  Kondaniand  repeated  by  Schiner :  Phryxe 
zonata  Desvoidy,Essaisur  les  Myodaires,p.l59;  1830.  The  fol- 
lowing is  by  Schiner :  Phryxe  servillii  Desvoidy,  1.  c,  and  Phryxe 
8abulo8aT>e$voh\yy\.  c.  The  followingisby  the  writer:  Tachina 
theclarum  Scudder,  Canadian  Entomologist,  Vol.  XIX,  p.  106; 
September,  1887.  Exorista  chrysophani  Townsend,1  Entomo- 
logical News,  Vol.  II,  p.  197;  December,  1801.) . .  .con finis  Fall. 
Palpi  yellow,  front  in  the  male  two-thirds,  in  the  female  three- 
fourths,  the  width  of  either  eye;  third  joint  of  antenna'  in  each 
sex  four  times  as  long  as  the  second;  black,  the  palpi  and 
scutellum,  except  at  base,  yellow;  sides  of  front  bearing  scat- 
tered, rather  short,  hairs;  two  pairs  of  orbital  bristles  in  the 
female,  none  in  the  male;  antenna*  nearly  as  long  as  the  face, 
arista  thickened  almost  to  the  middle,  cheeks  oue-sixth  as  wide 
as  the  eye  height,  facial  ridges  bristly  on  the  lowest  fourth  to 
half;  thorax  gray  pollinose,  marked  with  four  black  vittie, 
scutellum  bearing  two  long  and  two  short  pairs  of  marginal 
macrochtetie,  abdomen  on  the  last  three  segments  gray  polli- 
nose except  the  apex  of  each,  the  hairs  depressed;  wings  hya- 
line, base  of  third  vein  bearing  two  bristles,  calypteres  white; 
front  pulvilli  of  male  slightly  longer  than  the  last  tarsal  joint; 
length,  5.5  to  8  mm.  Maryland,  District  of  Columbia,  and 
Virginia.  Two  males  and  five  females.  Type  No.  3595,  U.  S. 
National  Museum lobelia*  n.  sp. 

16.  With  four  postsutural  inacrocha^e 17. 

With  only  three  postsutural  macroclnvta*,  middle  tibiie  each  bear- 
ing a  single  macrochieta  on  the  front  side  near  the  middle; 
black,  the  palpi,  scutellum,  femora,  and  tibia)  yellow;  front  in 
female  two-thirds  the  width  of  either  eye,  the  sides  bearing 
numerous  rather  short  hairs,  two  pairs  of  orbital  bristles  in  the 
female,  frontal  bristles  descending  nearly  to  apex  of  second 
joint  of  antennas  cheeks  scarcely  one  tenth  as  broad  as  the 


1  Mr.  Townnend  has  admitted  the  Hynonymy  of  ehrysophani  and  theclarum  in  Trans. 
Amer.  Ent.  Soc,  Vol.  XXII,  p.  75;  1895. 
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eye  height,  antenna*  nearly  as  long  as  the  face,  the  third  joint 
i  four  times  as  long  as  the  second,  arista  thickened  on  the  basal 
third,  the  penultimate  joint  shorter  than  broad,  facial  ridges 
j  bristly  on  the  basal  fifth,  thorax  gray  pollinose,  marked  with 
four  black  vittse,  scutellum  bearing  four  pairs  of  long  marginal 
macroclnvtie,  abdomen  on  the  last  three  segments  gray  polli- 
nose, the  hairs  rather  long  and  suberect;  wings  hyaline,  third 
vein  bearing  one  or  two  bristles  at  its  base,  calypteres  white; 
length,  9  mm.  White  Mountains,  New  Hampshire,  and  Frank- 
ford,  Pa.  Two  females,  collected  by  Mrs.  A.  T.  Slosson  and 
Mr.  C.  W.  Johnson,  August  20,  1895.  Type  No.  359(5,  U.  S. 
National  Museum amplexa  n.  sp. 

17.  Palpi  and  legs  black,  middle  tibia?  each  bearing  two  or  more  macro- 

clnetie  on  the  front  side  near  the  middle;  front  in  the  male 
three-fourths,  in  the  female  one  and  one-sixth  times,  as  wide 
as  either  eye;  a  dark  brown  reflecting  spot  below  each  of  the 
lowest  frontal  bristles;  third  joint  of  antenna*  in  the  male  three 
and  one-half,  in  the  female  two  and  one  fourth,  times  as  long 
as  the  second;  leugth,9  to  11  mm.  Sharon,  Mass.;  northern 
Illinois,  California,  and  Oregon.  (Can.  Entomologist,  Vol. XIX, 
p.  161;  September,  1887:  Tachina  [Exorista].  Parexorista 
futilis  O.  S.,  Brauer  and  Bergenstanim  in  litt.). .  .  .futilis  O.  S. 
Palpi  yellow,  middle  tibia*  each  bearing  a  single  maeroclneta  on  the 
front  side  near  the  middle,  front  m  female  three-fifths  as  wide 
as  either  eye,  her  third  antennal  joint  three  and  one-half  times 
as  long  as  the  second,  no  dark  spots  below  the  lowest  frontal 
bristles ;  length, 9  mm.  Dist.  Columbia.  ( Biologia  Cent.- Amer., 
Diptera,  Vol.  II,  p.  74;  February,  181K).). .  griseomicans  v.  d.  W. 

18.  Hind  tibia*  outwardly  ciliate 19. 

Hind  tibia*  not  ciliate,  four  postsutural  macroeha*ta*,  middle  tibiie 

each  bearing  two  or  more  macrocha*ta?  on  the  front  side 
near  the  middle;  black,  the  palpi  yellow;  front  in  male  two- 
thirds  as  wide  as  either  eye,  the  sides  bearing  numerous 
rather  short  hairs,  no  orbital  bristles  in  the  male,  frontal  bris- 
tles descending  almost  to  apex  of  second  antennal  joint,  cheeks 
one-sixth  as  wide  as  the  eye  height,  facial  ridges  bristly  on  the 
lower  half,  antenna*  nearly  as  long  as  the  face,  the  third  joint 
four  times  as  long  as  the  second,  arista  thickened  nearly  to  the 
middle,  the  penultimate  joint  slightly  longer  than  broad;  tho- 
rax gray  pollinose,  marked  with  four  black  vitta*,  scutellum 
bearing  four  pairs  of  marginal  macroclneta* ;  abdomen  whitish 
pollinose  on  bases  of  last  three  segments,  its  hairs  subde- 
pressed;  wings  hyaline,  third  vein  beariug  three  bristles  near 
its  base,  bend  of  fourth  appendicular^,  apical  cell  short  petio- 
late,  calypteres  white;  length,  6  mm.  Virginia.  A  male  speci- 
men.    Type  No.  3597,  IT.  S.  National  Museum  .  .petiolata  u.  sp. 
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19.  Palpi  yellow  on  at  least  the  apical  two-thirds 22. 

Palpi,  except  the  tips,  black 20. 

20.  Middle  tibiae  each  bearing  two  or  more  macrochaetae  on  the  front 

side  near  the  middle 21. 

Middle  tibiae  each  bearing  a  single  macrochaeta  on  the  front  side  near 
the  middle;  black;  front  of  male  three-fifths  as  wide  as  either 
eye,  frontal  bristles  descending  to  the  arista,  no  orbital  bristles, 
hairs  of  front  numerous  and  rather  long,  cheeks  one-eighth  as 
wide  as  the  eye  height,  vibrissas  on  a  level  with  front  edge  of 
the  oral  margin,  ridges  bristly  on  the  lowest  fourth,  antennae 
almost  as  long  as  the  face,  the  third  joint  six  times  as  long  as 
the  second,  arista  thickened  on  the  basal  fourth,  thorax  whitish 
pollinose,  marked  with  four  black  vittae,  scutellum  bearing  three 
marginal  pairs  and  a  short,  cruciate  apical  pair  of  macrochaetae, 
the  latter  curving  backward  and  nearly  horizontal;  abdomen 
shining,  with  a  brassy  tinge,  narrow  bases  of  the  second  and 
third  segments  whitish  pollinose,  each  segment  bearing  mar- 
ginal macrochaetae,  the  bristly  hairs  rather  long  and  suberect; 
froufc  pulvilli  slightly  longer  than  the  last  tarsal  joint;  wings 
hyaline,  third  vein  bearing  two  or  three  bristles  near  the  base; 
calypteres  white;  length,  7  mm.  Tifton,  Ga.  A  male  specimen 
collected  October  17, 1896,  by  Mr.  G.  R.  Pilate.  Type  No.  3598, 
U.  S.  National  Museum polita  u.  sp. 

21.  With  four  postsutural  macrochaetae  (see  under  17) futilis  O.  S. 

With  only  three  postsutural  macrocluetae,  front  in  male  four  fifths 

as  wide  as  either  eye,  his  third  antennal  joint  three  and  one- 
half  times  as  long  as  the  second,  several  macrochaetae  outside 
of  the  frontal  bristles;  length,  10  mm.  Texas.  (Biologia  Cent.- 
Amer.,  Vol.  II,  p.  70;  February,  1890.) angustata  v.  d.  W. 

22.  Thorax  bearing  four  postsutural  macrochaetae,  abdomen  not  tinged 

with  bronze,  apical  cell  open 24. 

Thorax  bearing  only  three  postsutural  macroclneta^,  scutellum 
black,  middle  tibiae  each  bearing  a  single  macrochilia  on  the 
front  side  near  the  middle 23. 

23.  Apical  cell  closed  and  snort  petiolate,  abdomen  strongly  tinged  with 

bronze;  black,  the  palpi  yellow;  front  of  female  one  and  one- 
sixth  times  as  wide  as  either  eye,  the  sides  bearing  numerous 
short  hairs,  two  pairs  of  orbital  bristles  in  the  female,  frontal 
bristles  descending  almost  to  apex  of  second  auteunal  joint, 
cheeks  nearly  one-fourth  as  wide  as  the  eye  height,  facial  ridges 
bristly  on  the  lower  half;  antenna*  five-sixths  as  long  as  the 
face,  the  third  joint  three  times  as  long  as  the  second,  arista 
thickened  on  the  basal  third,  the  penultimate  joint  slightly 
longer  than  wide;  thorax  gray  pollinose,  marked  with  four 
black  vittse,  scutellum  bearing  three  long  marginal  and  a  short 
apical  pair  of  macrocha»ta',  abdomen  gray  pollinose  on  the 
bases  of  the  last  three  segments,  its  hairs  closely  appressed, 
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the  fourth  segment  bearing  a  discai  and  a  marginal  row  of  ma 
croclueta?;  wings  hyaline,  third  vein  bearing  three  bristles  near 
its  base,  bend  of  fourth  vein  not  appendiculate,  this  vein 
nearly  straight  after  the  bend;  calypteres  white;  length, 
7  mm.  Northern  111.  A  female  specimen  collected  by  W.  A. 
Nason.  Type  No.  ;3599,  U.  S.  National  Museum. .  wrata  n.  sp. 
Apical  cell  open,  abdomen  not  tinged  with  bronze;  black,  the  palpi 
and  inner  side  of  each  antenna  largely  yellow,  sides  of  front 
bearing  only  a  few  short  hairs,  cheeks  one  seventh  as  broad  as 
the  eye  height,  facial  ridges  bristly  on  the  lowest  fifth,  third 
joint  of  antenna}  slightly  over  twice  as  long  as  the  second, 
thorax  marked  with  three  black  vitta^,  scute  Hum  bearing  two 
long  and  an  intermediate  short  pair  of  marginal  macrochaBtee, 
abdomen  on  the  last  three  segments  gray  polliuose  aud  with 
numerous  reflecting  black  spots,  third  vein  of  wing  bearing  a 
single  bristle  near  its  base,  fourth  vein  strongly  curved  inward 
beyond  the  bend;  length,  4  mm.,  otherwise  as  above  descrip- 
tion of  wrata.  Colorado.  A  female  specimen  collected  by  Carl 
F.  Baker.    Type  No.  3G00,  U.  S.  National  Museum .  .parra  u.  sp. 

24.  Middle  tibia*,  each  bearing  a  single  maerochieta  on  the  front  side 

near  the  middle,  third  joint  of  antemne  in  each  sex  four  times 

as  long  as  the  second 25. 

Middle  tibiae  each  bearing  two  or  more  lnacrocha'ta*  on  the  front 
side  near  the  middle,  scutellum  largely  yellow,  pollen  of  body 
gray,  front  in  male  three-nfths,  in  the  female  two-thirds,  as  wide 
as  either  eye,  third  joint  of  antennae  in  the  male  three  and  oue- 
half,  in  the  female  thiee,  times  as  long  as  the  second;  length,  6 
to  11  mm.  Canada;  White  Mountains,  New  Hampshire;  New 
Bedford,  Mass.;  Clemen  ton,  N.  J.;  Maryland;  District  of  Co- 
lumbia; Virginia;  Dayton,  Ohio,  and  St.  Louis,  Mo.  (Trans. 
Amer. Knt. Soc,  Vol. XIX,p.287 ;  December,  1892.  Myxexorista 
sp.,  Brauer  and  Bergenstamm  in  Utt.  tiisyropa  sp.,  Brauer  and 
Bergenstamm  in  Utt.) eudryw  Town. 

25.  Scutellum  largely  yellow;  hairs  on  basal  half  of  fourth  segment  of 

abdomen  two-thirds  as  long  as  the  luacroelneta*,  frout  in  the 
•  male  three-fifths,  in  the  female  two  thirds,  as  wide  as  either 
eye,  the  sides  olive  gray  pollinose  and  bearing  numerous 
nearly  erect  short  hairs;  length,  (>  to  9  mm.  District  of  Colum- 
bia; Jennings,  Va.;  Fort  George,  Fla.;  and  Miss.  (Biol.  Cent- 
Amer.,  Diptera,  Vol.  II,  p.  CO;  February,  1890.    Myxexorista 

sp.,  Brauer  aud  Bergenstamm  in  Utt.) flavirostriz  v.  d.  \V. 

Scutellum  black ;  hairs  ou  basal  half  of  fourth  segmeut  of  abdo- 
men one-third  as  long  as  the  macroclncta*,  front  in  the  male 
two-thirds,  in  the  female  one  and  one-sixth  times,  as  wide  as 
either  eye,  the  sides  silvery  gray  pollinose,  bearing  a  few  very 
short  inconspicuous  hairs;  black,  the  second  antennal  joiut, 
apex  of  proboscis,  and  the  palpi  yellow;  two  pairs  of  orbital 
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bristles  in  the  female,  none  in  the  male;  frontal  bristles 
descending  slightly  below  tbe  arista,  cheeks  one-sixth  as  broad 
as  the  eye-height,  facial  ridges  bristly  on  the  lowest  third, 
antenna1  almost  as  long  as  the  face,  arista  thickened  on  the 
basal  third  or  fourth,  the  penultimate  joint  as  broad  as  long; 
thorax  gray  pollinose,  marked  with  four  black  vitta?,  scutellum 
bearing  four  marginal  pairs  of  macrocha?ta?;  abdomen  on  last 
three  segments  wholly  gray  pollinose,  the  hairs  depressed; 
wings  hyaline,  base  of  third  vein  bearing  two  bristles,  bend 
of  fourth  vein  not  appendicular^,  this  vein  beyond  the  bend 
strongly  bent  inward;  calypteres  white,  front  pulvilli  of  male 
longer  than  the  last  tarsal  joint;  length,  5.5  to  8  mm.  St. 
Louis,  Mo.;  Oswego,  Kans.;  and  Fort  Worth,  Tex.  Four 
males  and  two  females.  Type  No.  3G01,  U.  S.  National 
Museum ceratomicv  n.  sp. 

Genus  EUPHOROCERA  Town. 

Eupkorocera  Townsend,  Trans.  Anier.  Ent.  Soc,  Vol.  XIX,  p.  112;  May,  1892. 

Our  species  have  two  or  more  macrochopta?  on  the  front  side  of  each 

middle  tibia  near  the  middle,  and  the  hind  tibia*  outwardly  are  ciliate 

or  subciliate: 

1.  Head  at  the  vibrissa?  noticeably  shorter  than  at  base  of  antenna?, 

palpi  yellow,  three  sternopleural  maerocha?ta? 2. 

Head  at  the  vibrissas  as  long  as  at  base  of  antennae,  palpi  black; 
black,  apex  of  scutellum  broadly  yellow;  front  in  the  male  four- 
fifths,  in  the  female  one  aud  one  fifth  times,  as  wide  as  either 
eye,  two  pairs  of  orbital  bristles  in  the  female,  wanting  in  the 
male,  sides  of  front  gray  pollinose,  destitute  of  macrocba»ta?  out- 
side of  the  frontal  bristles,  the  latter  descending  below  the 
arista,  cheeks  one-third  as  broad  as  the  eye-height,  facial  ridges 
bristly  oh  the  lower  two  thirds,  antenune  six-sevenths  as  long  as 
the  face,  the  third  joint  in  the  male  three,  in  the  female  two  and 
one-fourth,  times  as  long  as  the  second,  arista  thickened  almost 
to  the  middle,  the  penultimate  joint  slightly  longer  than  broad; 
thorax  gray  pollinose,  marked  with  four  black  vitta?,  four  post- 
sutural  and  two  large  and  sometimes  two  small  sternopleural 
macrocha?ta?.  scutellum  bearing  four  marginal  pairs;  abdomen 
shining,  bases  of  the  last  three  segments  gray  pollinose,  hairs 
rather  long  and  suberect,  first  segment  bearing  marginal,  the 
next  two  with  discal  and  marginal,  the  fourth  covered  with 
macrocha?ta?  except  its  extreme  base;  front  pnl villi  of  male 
longer  than  the  last  tarsal  joint;  wings  hyaline,  third  vein  bear- 
ing from  four  to  eight  bristles  at  the  base,  fourth  vein  beyond  the 
bend  strongly  arcuate,  apical  cell  narrowly  open;  calypteres 
white;  leugth,  7  to  0  mm.  Point  Barrows,  Alaska.  One  male 
and  two  females  collected  June  2i,  1882,  by  Mr.  John  Murdock. 
Type  No.  3602,  U.  S.  National  Museum gelida  n.  sp. 
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2.  With  only  three  postsutural  niaerochflfitte,  second  and  third  segments 
of  abdomen  bearing  discal  macrocluetie,  facial  ridges  hairy  out- 
side of  the  bristles,  front  of  female  slightly  wider  than  either  eye, 
the  sides  and  face  whitish  pollinose,  third  joint  of  antennie  two 
and  one-half  times  as  long  as  the  second,  arista  thickened  on 
the  basal  third,  the  penultimate  joint  slightly  longer  than  wide; 
abdomen  subsliining,  gray  pollinose,  marked  with  dark  reflect- 
ing spots;  length,  9  mm.  Franconia,  X.  H.  (Biol.  Cent.- Amer., 
Diptera,  Vol.  II,  p.  81;  Feb.,  1890:  Phorocera.).  cinerea  v.  d.  W. 
With  four  postsutural  macrochretfe,  second  and  third  segments  of 
abdomen  destitute  of  discal  macrochtetje,  facial  ridges  bare  out- 
side of  the  bristles;  length,  5  to  14  mm.  Frauconia,  X.  H.; 
Massachusetts;  Brooklyn,  N.  Y.;  District  of  Columbia;  Vir- 
ginia; Indiana;  Illinois;  Jackson,  Tenn.;  Tifton,  Ga.;  Crescent 
City,  Fla.;  Mississippi;  St.  Louis,  Mo.;  Louisiana;  Texas;  Colo- 
rado; Las  Cruces,  N.  Mex.,  and  California.  (Dipteres  Exot- 
iques,  Supplement  III,  p.  209  [49];  1847:  Phorocera.  Enry- 
gaster  septentrional  is  Walker,  Lord's  Naturalist  in  Vancouver 
Island,  Vol.  II,  p.  339;  1806.  Phorocera  edwardsii  Williston, 
Scudder's  Butterflies  of  New  England,  Vol.  Ill,  p.  1921;  1889. 
Podotachina  vibrissatu  Brauer  and  Bergenstamm,  Zweif.  Kais. 
Mus.  Wien,  V,  p.  351;  1891:  also  in  litt.  Euphoroeera  tachi- 
nomoides  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  112; 
May,  1892.  Phorocera  lophyri  Townsend,  loc.  cit.,  p.  289;  De- 
cember, 1892.) claripennis  Macq. 

Genus  PHOROCERA  Desv. 

Phorocera  Desvoidy,  Essai  sur  lea  Myodaires,  p.  131;  1830. 
Blondclia  Desvoidy,  loc.  cit  ,  p.  122. 
Jihinomi/a  Desvoidy,  loc.  cit.,  p.  123. 
Pales  Desvoidy,  loc  cit.,  p.  154. 

This  synonymy  is  given  by  Macquart1  and  repeated  by  Schiuer;2 
Brauer  aud  Bergenstamm  also  give  Pales  as  equivalent  to  Phorocera,3 
but  make  no  mention  of  the  other  two  names: 

1.  With  four  sternopleural  and  four  postsutural  raacrocha^tee,  palpi 
black,  second  aud  third  segments  of  abdomen  bearing  discal 
macrochu'tie,  sides  of  front  destitute  of  raacrochieta*  outside  of 
the  frontal  bristles,  except  the  orbital  bristles  of  the  female; 
front  in  the  male  two-thirds  as  wide  as,  in  the  female  slightly 
wider  than,  either  eye;  frontal  bristles  descending  below  the 
arista,  the  latter  thickened  on  its  basal  third ;  third  joint  of 
antenna;  in  the  male  six,  in  the  female  four,  times  as  long  as  the 


'Annates  Soc.  Eut.  France,  p.  420;  1850. 

-Fauna  Anstrica,  Vol.  I,  p.  488;  1862. 

3  Zweif.  Kais.  Mus.  Wien,  VI,  p.  234;  1893. 
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second;  sides  of  face  below  the  lowest  frontal  bristles  bare, 
middle  tibue  each  bearing  a  single  macrochilia  on  the  front  side 
near  the  middle ;  length,  G  mm.  Camden,  Ark.,  and  Los  Angeles 
County,  Cal.  (Annates  Soc.  But.  Fiance,  Vol.  VIII,  p.  2G0; 
1888.) parva  Bigot. 

Witli  three  sternopleural  macrocluetre 2. 

With  only  two  sternopleural  and  four  posts titural  macrochreta? ; 
middle  tibia?  each  bearing  two  or  more  maerocha*ta»on  the  front 
side  near  the  middle,  hind  tibue  outwardly  ciliate;  black,  the 
palpi  brown,  the  scntellnm  yellow  except  at  the  base,  sides  of 
first  three  segments  of  abdomen  sometimes  partly  yellow;  front 
in  the  male  three  fifths  as  broad  as  either  eye,  frontal  bristles 
descending  to  tip  of  second  antennal  joint,  cheeks  scarcely  one- 
eighth  as  broad  as  the  eye-height,  antenna?  almost  as  long  as  the 
face,  the  third  joint  four  and  one-half  times  as  long  as  the  sec- 
ond, arista  thickened  on  the  basal  third,  facial  ridges  bristly  on 
the  lower  three-fifths  to  three-fourths;  thorax  lightly  gray  polli- 
nose,  marked  with  three  broad  black  vitta?,  scutellum  bearing 
four  pairs  of  long  marginal  macroclncta',  the  last  pair  cruciate 
and  inclined  downward;  abdomen  subshinhig,  the  last  three  seg- 
ments lightly  whitish  pollinose,  the  extreme  apices  of  the  seg- 
ments bare,  the  bristly  hairs  rather  long  and  almost  erect,  first 
two  segments  each  bearing  a  marginal  pair  of  niacroclueta*,  the 
third  with  a  marginal  row,  the  fourth  wholly  covered  except  the 
extreme  base;  front  pulvilli  slightly  longer  than  the  last  tarsal 
joint;  wings  hyaline,  the  base  to  apex  of  second  basal  cell  gray, 
third  vein  bearing  two  bristles  at  its  base;  calypteres  whitish; 
length,  G  to  9  mm.  Michigan  and  Missouri.  Three  male  speci- 
mens.    Type  No.  3G03,  U.  S.  National  Museum.  -  .tortriein  n.  sp. 

2.  Thorax  bearing  three  postsutural  macrocluetre   3. 

Thorax   bearing  four   postsuturals,  hind  tibia?  outwardly  ciliate, 

second  and  third  segments  of  abdomen  bearing  discal  macro- 
cba?ta»,  several  macroclueta*.  outside  of  the  frontal  bristles. . .  G. 

3.  Hind  tibiae  outwardly  ciliate,  scutellum  bearing  four  marginal  pairs 

of  macroclneta* 5. 

Hind  tibia*  not  ciliate,  scutellum  bearing  only  three  pairs  of  mar- 
ginal macroclneta*,  bod}*  slender,  last  three  segments  of  abdomen 
destitute  of  pollen  on  the  broad  apices,  pollen  of  face  white. .  4. 

4.  Second  and  third  segments  of  abdomen  destitute  of  discal  macro- 

cha^ta1,  middle  tibia*  each  bearing  only  one  macroclueta  on  the 
front  side  near  the  middle;  length,  7  mm.  Utiea,  Miss.  (Biol. 
Cent.-Amer.,  Diptera,  Vol.  II,  p.  84;  Feb.,  1890.) .  macra  v.  d.  W. 
Second  and  third  segments  of  abdomeu  bearing  discal  macrochrette, 
middle  tibia?  each  bearing  two  on  the  front  side  near  the 
middle;  length,  9  mm.  Newark,  N.  J.  (Biol.  Cent.-Amer., 
Diptera,  Vol.  II,  p.  79;  February,  1890.) rufilabris  v.  d.  W. 
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5.  Abdomen  wholly  covered  with  pollen,  opaque;  face  yellowish  polii- 

nose,  third  antenna!  joint  four  times  as  long  as  the  second; 
black,  the  palpi  usually  and  apex  of  proboscis,  yellow,  a  spot 
on  sides  of  abdomen  of  male  and  the  tibia*  also  sometimes  yel- 
low; front  of  the  male  three-fifths,  of  the  female  three-fourths, 
as  broad  as  either  eye,  two  pairs  of  orbital  bristles  in  the  female, 
none  in  the  male,  frontal  bristles  descending  below  the  arista, 
cheeks  one-fourth  as  broad  as  the  eye  height,  antenna1  nearly 
as  long  as  the  face,  arista  thickened  on  the  basal  third,  facial 
ridges  bristly  on  the  lower  four-fifths;  thorax  gray  polli- 
nose,  marked  with  four  black  vitta?;  bristly  hairs  of  abdomen 
depressed,  first  two  segments  each  bearing  a  marginal  pair,  the 
third  with  a  marginal  row,  the  fourth  with  a  discal  and  a 
marginal  row  of  macroclneta? ;  wings  hyaline,  base  of  third 
vein  bearing  two  bristles,  fourth  vein  strongly  arcuate  beyond 
the  bend;  calypteres  white;  length,  7  to  11  mm.  Dist.  Colum- 
bia; Lexington,  Ky.,  and  Tenn.    Three  males  and  two  females. 

Type  No.  ^004,  U.  S.  National  Museum leucania*  n.  sp. 

Abdomen  destitute  of  pollen  on  the  broad  apices  of  the  last  three 
segments,  face  white  pollinose,  third  antennal  joint  from  two 
and  one-half  to  three  times  as  long  as  the  second,  front  of  female 
from  five  sixths  as  wide  as  to  slightly  wider  than  either  eye, 
frontal  bristles  descending  almost  to  apex  of  second  antennal 
joint,  facial  ridges  bristly  on  the  basal  two-thirds,  third  vein 
bearing  two  or  three  bristles  at  the  base,  second  and  third  seg- 
ments of  abdomen  sometimes  bearing  discal  macrocha?ta? ; 
length,  0  to  8  mm.;  otherwise  as  in  the  above  description  of 
leucaniw.  Northern  Illinois,  Missouri,  Colorado,  and  Mesilla,  N. 
Mex.  (First  Kept.  Insects  of  Missouri,  p.  Ill;  March,  1869: 
Lydella.) doryphorw  Riley. 

6.  Middle  tibia3  each  bearing  two  or  more  macroeha?ta?>  on  the  front 

side  near  the  middle 7. 

Middle  tibia?  each  bearing  a  single  macrocha^ta  on  the  front  side 
near  the  middle,  sides  of  face  below  the  lowest  frontal  bristles 
bare,  arista  thickened  to  the  middle,  the  penultimate  joint  only 
slightly  longer  than  broad,  front  in  each  sex  one  and  one-fourth 
times  as  wide  as  either  eye,  frontal  bristles  descending  below 
the  arista,  third  joint  of  antenna?  in  the  male  six,  in  the  female 
four,  times  as  long  as  the  second  ;  palpi  yellow;  length,  8  to  9 
mm.  Dist.  Columbia,  Bluffton,  S.  C,  and  Missouri.  (In  Scud- 
der's  Butt.  New  Eugland,  Vol.  Ill,  p.1922;  1889)  .comstoeki  Will. 

7.  Sides  of  face  below  the  lowest  frontal  bristles  bare,  arista  thickened 

on  the  basal  three  fourths,  the  penultimate  joint  three  times  as 
long  as  wide,  front  in  each  sex  one  and  one-fourth  times  as 
broad  as  either  eye,  frontal  bristles  descending  below  the  arista, 
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third  joint  of  antenna?  in  the  male  six,  in  the  female  four,  times 
as  long  as  the  second,  apical  cell  closed;  length,  8  to  9  mm. 
Alameda  County,  Oal.  (In  Scudder's  Butterflies  of  2s ew  Eng- 
land, Vol.  Ill,  p.  1922;  1889.) saundersii  Will. 

Sides  of  face  below  the  frontal  bristles  bristly  two-fifths  of  the  dis- 
tance to  the  vibrissa*,  arista  thickened  on  the  basal  third,  the 
penultimate  joint  only  slightly  longer  than  wide;  black,  the 
palpi,  apex  of  scutellum,  front  corners  of  the  second  segment  of 
the  abdomen,  tibia*,  and  sometimes  base  of  antenna*,  yellowish; 
front  iu  male  scarcely  wider  than,  in  the  female  one  and  one- 
fourth  times  as  wide  as,  either  eye,  two  pairs  of  orbital  bristles 
in  the  female,  none  in  the  male,  frontal  bristles  descending  to 
the  arista,  cheeks  nearly  one  half  as  wide  as  the  eye-height, 
antenna*  about  as  long  as  the  face,  the  third  joint  six  times  as 
long  as  the  second;  thorax  gray  pollinose,  marked  with  four 
black  vitta*,  scutellum  bearing  four  pairs  of  marginal  macro- 
clnetse ;  abdomen  wholly  gray  pollinose  and  with  reflecting  darker 
spots;  wings  hyaline,  base  of  third  vein  bearing  three  bris- 
tles, fourth  vein  beyond  the  bend  distinctly  arcuate,  calypteres 
white;  length,  7  to  10  min.  San  Diego,  Tex.  A  specimen  of 
each  sex  collected  April  30, 1895,  by  Mr.  E.  A.  Schwarz.  Type 
No.  3000,  V.  S.  National  Museum facialis  u.  sp. 

Unrecognized  species. — P.!  (Tachina)  antennata  Walker;  IT.  S.  P.t 
(Tachina)  melobosis  Walker.     (Syn.  Tachina  addita  Walker.) 

Genus  FR0NTINA  Meig. 

Frontina  Meigen,  Systematiscbe  Besch.  Eur.  Zweif.  Insekten,  Vol.  VII,  p.  247;  1838. 
Prosopea  Roudani,  Dipterologia?  Italica*  Prodroinus,  Vol.  IV,  p.  36;  1861. 
Achcrtoneura  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  V,  p.  334;  1891. 
Thy8anomyia  Brauer  and  Bergenstamm,  loc.  cit.,  p.  340. 
Parafrontina  Brauer  and  Bergen  stain  in,  loe.  cit.,  VI,  p.  115;  1893. 

Brauer  and  Bergenstamm  place  Prosopea,  Aclnetoneura,  and  Para- 
frontina as  subgenera  of  Frontina;1  and  although  they  place  Thysa- 
nomyia  in  a  different  section,  it  can  not  be  generically  separated  from 
Frontina.2  Four  Austrian  specimens  of  Fron t ina  laeta  Meig.,  the  type 
species  of  this  genus,  received  from  and  identified  by  Brauer  and  Ber- 
genstamm, have  the  hind  tibia?  outwardly  ciliate,  as  in  our  species. 
The  latter  have  the  palpi  yellow,  and  from  two  to  four  bristles  on  the 
base  of  the  third  vein : 

1.  With  four  sternopleural  macrocha^e,  scutellum  largely  yellow  and 
bearing  three  or  four  pairs  of  long  marginal  and  a  short  apical 


i  Zweif.  Kais.  Mus.  Wien,  VI,  p.  212;  1893. 

9Of  two  specimens  of  Frontina  alvtiw  Bent  by  Dr.  Riley  to  Brauer  and  Bergen- 
stamm, one  was  referred  by  them  to  Prosopea  and  tbo  otber  to  Thysanoinyia;  of 
three  specimens  of  Frontina  archippivora,  one  was  by  tbem  referred  to  Parafrontina 
and  two  to  Acbajtoneura,  and  of  fifteen  specimens  of  Frontina  frenchti,  they  referred 
one  to  Heniimasicera,  two  to  Prosopea,  and  twelve  to  Acha»toneura. 
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pair  of  macrocluetic,  second  and  third  segments  of  abdomen 
destitute  of  discal  maerochfet;e,  venter  destitute  of  short  black 

spines 4. 

With  only  three  sternopleural  macrochnetie,  scutellum  black,  front 
pul villi  of  male  slightly  longer  than  the  last  tarsal  joint. ...  2. 

2.  Third  joint  of  antenme  of  male  five,  in  the  female  four,  times  as  long 

as  the  second,  front  of  male  three-fourths,  in  the  female  one  and 
one-fifth  times,  as  wide  as  either  eye;  abdomen  black,  narrow 
bases  of  last  three  segments  gray  pollinose,  second  and  third 
segments  destitute  of  discal  macrochxetse,  middle  tibite  each 
bearing  a  single  one  on  the  front  side  near  the  middle;  length, 
5  mm.    Eastboro,  Conn.,  and  Tifton,  Ga.    (Insecta  Saundersiana, 

Vol.  I,  p.  299 ;  1856 :  Tachina.) ancilla  Walk. 

Third  joint  of  antennae  in  both  sexes  two  aud  one-half  times  as  long 
as  the  second,  front  in  the  male  one-half,  in  the  female  three- 
fourths,  as  broad  as  either  eye,  three  postsutural  macrochaetie, 
scutellum  bearing  three  pairs  of  long  marginal  ones,  destitute 
of  a  short  apical  pair,  second  and  third  segments  of  abdomen  in 
the  male  bearing  discal  macrochreta?,  wanting  in  the  female, 
veutcr  of  these  segments  in  the  female  thickly  studded  with 
short  black  spines , 3. 

3.  Abdomen  in  both  sexes  yellowish  except  a  dorsal  vitta,  a  fascia  on 

the  third  segment,  which  sometimes  covers  it,  and  the  base 
of  the  fourth,  which  are  black;  length,  G  to  9  mm.  Tifton,  Ga., 
and  Jacksonville  and  Lake  Worth,  Fla.  (Proc.  Acad.  Nat.  Sci. 
Phila.,  p.  310;  September,  1895:  Achwtoncura.). .  .rubentis  Coq. 
Abdomen  of  male  black,  a  spot  on  each  side  of  first  three  seg- 
ments and  the  narrow  apex  of  the  fourth,  yellow ;  in  the  female 
black,  the  narrow  apex  of  the  fourth  segment  yellow;  length, 
7  to  S.5  mm.  Southern  California  and  Allende,  Mexico.  From 
the  type  specimen.  (Insect  Life,  Vol.  I,  p.  332;  May,  1889: 
Tach  ina  [  Mas iccra  ] .  Pro.spherysa  com osa  van  tier  Wulp,  B iologia 
Cent  -Amer.,  Diptera,Vol.  II,p.ll9;  May,1890.).  .armigera Coq. 

4.  Second  segment  of  abdomen  destitute  of  a  marginal  pair  of  macro- 

clnvt;e  or  else  the  sides  of  the  third  segment  largely  or  wholly 

yellow G. 

Second  segment  bearing  a  marginal  pair  of  stout  macrocluptse,  abdo- 
men black,  at  most  with  a  yellow  spot  on  each  side  of  the  secoud 
segment,  third  joint  of  antenme  of  male  from  five  and  one-half 
to  seven,  in  the  female  from  three  to  four  and  one-half,  times  as 
long  as  the  second 5. 

5.  Front  in  the  male  one  and  one  half,  in  the  female  one  and  three 

fourths,  times  as  wide  as  either  eye,  front  pul  villi  of  male  three- 
fourths  as  long  as  the  last  tarsal  joint;  length,  0  to  9  mm. 
Michigan;  Missouri;  Texas;  California,  and  Pullman,  Wash. 
(In  Seudder's  Butterflies  of  New  England,  Vol.  Ill,  p.  1923; 
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1889:  Masicera.  Achwtoneura  sp.,  aud  Parafrontina  sp.,  Brauer 
and  Bergenstamm  in  litt.) archippivora1  Will. 

Front  in  the  male  at  most  slightly  wider  than,  in  the  female  one  and 
one-third  times  as  wide  as,  either  eye,  front  pulvilli  of  male 
slightly  longer  than  the  last  tarsal  joint;  length,  5  to  11  mm. 
Canada;  Beverly,  Mass. ;  New  Jersey;  Pennsylvania;  Lakeland, 
Md.;  District  of  Columbia;  Virginia;  Brookville,  Ind. ;  Carbon- 
dale,  111.;  Missouri,  and  California.  (In  Scudder's  Butterflies 
of  New  England,  Vol.  Ill,  p.  1023;  1880:  Masicera.  Achcvto- 
neura  hesperus  Brauer  and  Bergeustamm,  Zweif.  Kais.  Mus. 
Wien,  V,  p.  334;  1891.  Phorocera promiscua2  Townsend,  Psyche, 
Vol.  VI,  p.  84;  May,  1801.  Meigenia  websteri  Townsend,  Cana- 
dian Entomologist,  Vol.  XXIII,  p.  20r» ;  October,  1801.  Masicera 
schizurce2  Townsend,  Psyche,  Vol.  VI,  p.  187;  December,  1801: 
from  a  co-type  specimen  received  from  Mr.  Townsend.  Masicera 
datanarum  Townsend,  Trans.  Amer.  Ent.  Soc.,  Vol.  XIX,  p.  287; 
December,  1892.  Tachina  anonyma  Kiley  MS.:  from  the  pro- 
posed type  specimen.  Achatoneura  sp.,  Brauer  and  Bergeustamm 
in  litt.  Prosopwa  sp.,  Brauer  and  Bergenstamm  in  litt.  Hemi- 
masicera  sp.,  Brauer  and  Bergeustamm  in  litt.) . . .  .frenchii  Will. 
6.  Abdomen  in  both  sexes  yellow  on  sides  of  the  third  segment,  secoud 
segment  in  the  male  bearing  a  marginal  pair  of  macrocbarta*,  or 
else  his  front  pulvilli  ouly  three-fourths  as  long  as  the  last  tar- 
sal joint 7. 

Abdomen  of  the  female  black,  at  most  with  a  yellow  spot  each  side 
of  the  second  segment,  this  segment  in  both  sexes  destitute  of 
a  marginal  pair  of  inacrocluvta>,  front  pulvilli  of  male  slightly 
longer  than  the  last  tarsal  joint,  third  joint  of  anteniue  of  male 
from  two  and  three- fourths  to  Ave,  in  the  female  from  two  and 
three  fouiths  to  three  and  one-third,  times  as  long  as  the  second; 
length,  G  to  11  mm.  Toronto,  Canada;  Beverly,  Mass.;  Brook- 
lyn, N.  Y.;  District  of  Columbia;  Georgia;  Charlotte  Harbor, 
Florida;  Mississippi;  Brazoria,  Tex.;  Los  Angeles,  Cal.,  and 
Venezuela,  South  America.  (Canadian  Entomologist,  Vol.  XI, 
p.  102;  1870:  Tachina:  from  a  co  type  specimen.  Tachina  fra- 
terna  Comstock,  Report  Commissioner  Agric.  for  1870,  p.  303; 
1880.  ProHopwa  sp.  Brauer  and  Bergenstamm  in  litt.  Thysan- 
omyia  sp.  Brauer  and  Bergenstamm  in  litt.) aletiw  Riley. 

1  This  species  is  usually  credited  to  Kiley,  but  be  never  described  it  so  far  as  I  am 
aware. 

*In  Psyche  for  June,  1893,  page  467,  Mr.  Townsend  reports  having  received  from 
Professor  Forbes  two  Tacbina  flies  bred  "from  pup;e  of  K  achates  egle.  Breeding 
cage,  May  4,  1880."  One  of  these  he  refers  to  Masicera  schizura  and  the  other  to 
Vrospherysa  promiscua,  apparently  without  suspecting  that  both  of  them  belonged 
to  one  and  the  same  species. 
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7.  Front  pulvilli  of  male  distinctly  longer  than  the  last  tarsal  joint, 
fourth  segment  of  abdomen  in  both  sexes  black  except  the  front 
corners,  third  joint  of  antenna?  in  the  male  four,  in  the  female 
from  two  and  three-fourths  to  three  and  one  third,  times  as  long 
as  the  second;  length,  7  to  8  mm.  District  of  Columbia.  (List 
of  Dipterous  Insects,  Part  IV,  p.  788;  1849 :  Tachina.  Masicera 
dubia  Williston,  in  Seudder's  Butterflies  of  New  England,  Vol. 
Ill,  p.  1924;  1889.  Masicera  sphinyivora  Townsend,  Trans. 
Amer.  Ent.  Soc,  Vol.  XIX,  p.  286;  Dec,  1892.). .  violenta  Walk. 
Front  pulvilli  of  male  only  three-fourths  as  long  as  the  last  tarsal 
joint,  fourth  segment  of  abdomen  in  both  sexes  yellow  except  a 
narrow  black  dorsal  vitta,  third  joint  of  antenna?  in  both  sexes 
two  and  one  half  times  as  long  as  the  second;  length,  8  mm. 
Jacksonville,  Fla.  (List  of  Dipterous  Iusects,  Part  IV,  p.  788; 
1849:  Tachina.  Masicera  rileyi  Williston,  in  Scud der's  Butter- 
flies of  New  England,  Vol.  Ill,  p.  1924;  1889.) .  Jrrequieta  Walk. 
Unrecognized  species. — FJ  {Tachina)  dydas  Walker;  Brit.  Amer. 

Genus  STURMIA  Desv. 

Sturmia  Desvoidy,  Essai  sur  les  Myodaires,  p.  171 ;  1830. 
Blepharipa  Kondani,  Dipterologiie  Italics  Prodromus,  Vol.  I,  p.  71;  1856. 
Ctenocnemis  Kowarz,  Verhand.  Zool.  Bo  tan.  Gesell.  Wien,  Vol.  XXII,  p.  460;  1873. 
Blepharipoda  Brauer  and  Bcrgenstamni,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  96;  1889. 
Argyrophylax  Brauer and  Bergenstauim,  loc.  cit.,  p.  163. 

Blepharipa  was  proposed  for  the  genus  Sturmia  of  Desvoidy,  owing 
to  the  fact  that  the  latter  name  had  been  previously  used  in  botany; 
but,  according  to  preseut  usage,  botanical  names  do  not  interfere  with 
those  employed  in  zoology.  Gtenocnemis  and  Blepharipoda  were  pro- 
posed to  take  the  place  of  Blepharipa,  owing  to  the  faulty  construction 
of  the  latter  name.  In  the  Zweif.  Kais.  Mus.  Wien,  VI,  p.  213;  1893, 
Brauer  and  Bergenstauim  reduce  Argyrophylax  to  the  rank  of  a  sub- 
genus of  Blepharipoda.1  All  of  our  species  have  four  postsutural 
macrochfleta' : 

1.  With  four  sternopleural  macroebspta? 7. 

With  three  sternopleural  macrochietie 2. 

With  only  two  sternopleurals;  black,  the  palpi,  at  least  on  the  api- 
cal half,  and  apex  of  proboscis,  yellow;  front  of  female  from  two- 
thirds  to  three-fourths  as  wide  as  either  eye,  two  pairs  of  orbital 
bristles,  a  stout  backwardly  curving  macrocha'tie  between  them 
and  the  frontal  bristles,  the  latter  descending  nearly  to  middle 


Un  Scudder's  Nomenclator  Zoologicus,  Supplemental  List  (p.  46),  1882,  is  cited  a 
Blepharopoda  Rondani,Nuovi  Annali  Sci.  Nat.  Bologna,  Ser.  3,  Vol.  II,  p.  362;  1851, 
And  on  page  92  of  the  same  work  the  genus  Ctenocnemis  of  Kowarz  is,  on  the  authority 
of  Mr.  Verrall,  made  synonymous  with  Blepharopoda.  The  writer  has  been  unable 
to  consult  the  above-mentioned  paper  by  Rondani,  but  if  Mr.  VerraH's  reference  is 
correct,  the  name  of  and  reference  to  Blepharopoda  Rond.  should  be  inserted  imme- 
diately after  Sturmia  in  the  above  list  of  synonyms. 
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of  second  joiut  of  auteniue,  cheeks  one-niuth  as  wide  as  the  eye 
height,  vibrissa  slightly  below  the  level  of  front  edge  of  oral 
margin,  ridges  bristly  on  the  lowest  third,  antenna?  almost  as 
long  as  the  face,  the  third  joint  five  times  as  long  as  the  second, 
arista  thickened  on  the  basal  fourth,  the  penultimate  joiut  shorter 
than  broad;  thorax  gray  pollinose,  marked  with  four  black 
vittne,  scutellum  bearing  three  pairs  of  marginal  maerochretoe 
and  a  short  apical  pair,  abdomen  opaque  gray  pollinose,  each 
segment  beariug  marginal  niacrocha?t«ne,  middle  tibia*  each  hav- 
ing a  single  one  on  the  front  side  near  the  middle;  wings  hya- 
line, third  vein  bearing  from  three  to  six  bristles  near  its  base, 
fourth  vein  beyond  the  bend  strongly  arcuate,  calypteres  whit- 
ish; length,  9  mm.  Missouri.  Two  female  specimens.  Type 
No.  3609,  U.  S.  National  Museum sternalis  n.  sp. 

2.  Palpi  yellow 3. 

Palpi  usually  black,  fourth  segment  of  abdomen  and  apex  of  scutel- 
lum yellow;  middle  tibhe  each  bearing  a  single  macroclneta  on 
the  front  side  near  the  middle,  third  vein  bearing  two  or  three 
bristles  near  the  base;  black,  apex  of  scutellum  and  of  fourth 
segment  of  abdomen,  also  sometimes  the  palpi,  yellow;  front 
of  male  one  half,  of  the  female  four-fifths,  as  wide  as  either  eye; 
two  pairs  of  orbital  bristles  in  the  female,  none  in  the  male; 
frontal  bristles  descending  nearly  to  apex  of  second  joint  of 
antenna?,  cheeks  one-sixth  as  wide  as  the  eye  height,  vibrissa 
on  a  level  with  the  front  edge  of  oral  margin,  three  bristles 
above  each,  antenna?  almost  as  long  as  the  face,  the  third  joint 
in  the  male  three  and  one-half,  in  the  female  two  and  one  half, 
times  as  long  as  the  second,  arista  thickened  on  the  basal  two- 
fifths,  the  penultimate  joint  as  broad  as  long;  thorax  gray  polli- 
nose, marked  with  four  black  vitta*,  scutellum  bearing  four 
marginal  pairs  of  macroclneta^;  abdomen  on  the  second  and 
third  segments  gray  pollinose  and  with  darker  reflecting  spots, 
bearing  only  marginal  macroclneta* ;  wings  hyaline,  fourth  vein 
beyond  the  bend  strongly  arcuate,  calypteres  white;  length,  G 
mm.  Cape  Cod,  Mass.,  and  Piney  Point,  Md.  A  specimen  of 
each  sex;  the  male  bred  October  7, 1889,  from  a  species  of  Phy- 
ciodes.    Type  No.  3610,  IJ.  S.  National  Museum . .  phyciodis  n.sp. 

3.  Middle  tibiae  each  bearing  a  single  inacroclueta  on  the  front  side 

near  the  middle 5. 

Middle  tibia3  each  bearing  three  or  more  macroclueta?  on  the  front 
side  near  the  middle,  apex  of  abdomen  black 4. 

4.  Abdomen  destitute  of  discal  niacrochseta*  on  the  second  and  third 

segments,  the  fourth  wholly  covered  except  on  the  base,  noue  of 
the  macrocha?ta3  on  this  segment  more  than  three  fourths  as 
long  as  those  ou  the  third;  apex  of  scutellum  broadly  yellow, 
third  vein  bearing  two  bristles  at  its  base;  length,  9  to  11  mm. 
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Beverly,  Mass.;  Hartford,  Conn.;  Virginia;  Columbia,  S.  C; 
Savannah,  Ga.;  Centerville,  Fla.;  northern  Illinois;  Tennessee; 
Waco  and  Paris,  Tex.,  and  San  Jose,  Cal.  (Insecta  Saundersi- 
ana,  Vol.  I,  p.  233;  1S51J:  Tachina.  Tachina  obconira  Walker, 
loc.  cit.,  p.  296.  Hemimasicera  sp.,  Brauer  and  Bergenstamm 
in  lift.) alhifrons  Walk. 

Abdomen  bearing  discal  inacroclnet;e  on  the  second  and  third  seg- 
ments; black,  the  first  two  joints  of  the  antenna*,  palpi,  aud 
apex  of  scutellum,  yellow;  front  of  female  almost  as  wide  us 
either  eye,  frontal  bristles  descending  beneath  the  arista,  sides 
of  face  yellowish-white  pollinose,  vibrissa  on  a  level  with  front 
edge  of  the  oral  margin,  ridges  bristly  on  the  lowest  two-fifths, 
cheeks  one  fifth  as  broad  as  the  eye  height;  third  joint  of  an- 
tenniB  two  and  one  third  times  as  long  as  the  second,  arista 
thickened  on  the  basal  half;  thorax  bluish-gray  pollinose, 
marked  with  four  black  vittte,  four  postsutural  macrochaetae, 
scutellum  bearing  three  loug  marginal  pairs  aud  a  short  apical 
one;  abdomen  subshining,  thinly  white  pollinose;  wings  hya- 
line, tinged  with  yellowish  at  the  base  and  along  the  costa,  third 
vein  bearing  two  or  three  bristles  at  the  base,  calypteres  white; 
length,  9  mm.     Seattle,  Wash.    One  female. .  .occidentalis  n.  sp. 

Abdomen  bearing  discal  macioclneta?,  etc.  Differs  from  occidentalis 
as  follows:  Coxa*,  femora,  and  tibia*,  yellow;  front  of  male  one- 
half  as  wide  as  either  eye,  sides  of  face  white  pollinose,  facial 
ridges  bristly  on  the  lowest  fifth,  third  joint  of  antenna*  four 
times  as  long  as  the  second,  arista  thickened  on  the  basal  two- 
fifths,  abdomen  opaque  gray  pollinose,  marked  with  olive-brown 
reflecting  spots,  wings  not  tinged  with  yellow;  leugth,  9  mm. 
Florida.  A  single  male  specimen,  collected  by  Mrs.  A.  T. 
Slosson australis  n.  sp. 

5.  Second  and  third  segments  of  abdomen  destitute  of  discal  macro 

cha*ta>,  apex  of  abdomen  and  of  scutellum  yellow 6. 

Second,  third,  and  fourth  segments  bearing  discal  maerochaeta?,  some 
on  the  fourth  as  long  as  those  on  the  third,  apex  of  abdomen 
and  of  scutellum  black,  third  vein  bearing  three  bristles  at  its 
base;  length, 0.5 mm.  Jacksonville,  Fla.  (Biol. Cent.-Ain.,Dipt., 
Vol.  II,  p.  105;  March,  1890:  Masicera.) strigata  v.  d.  W. 

6.  Cheeks  one-sixth  as  broad  as  the  eye  height,  frontal  bristles  not 

reaching  to  base  of  third  joint  of  antenme  (see  above  under  3). 

jyhyciodiH  n.  sp. 
Cheeks  one-ninth  as  broad  as  the  eye  height,  frontal  bristles  descend- 
ing below  the  arista,  third  vein  bearing  a  single  bristle  near  the 
base;  black,  the  palpi,  apex  of  scutellum,  and  sides  and  apex  of 
abdomen,  yellow;  front  of  female  three-fourths  as  wide  as  either 
eye,  third  joint  of  antenna*  three  and  one-half  times  as  long  as 
the  second,  arista  thickened  on  the  basal  fourth;  otherwise  as 
iu  the  above  description  of  phyciodis.    A  single  female  specimen 
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bred  October  7,  1S8G,  from  Harrisina  americana.  Type  No. 
301 1,  U.  S.  National  Museum harrisinw  n.  sp. 

7.  Middle  tibite  each  bearing  a  single  inacrochrcta  on  the  front  side 

near  the  middle,  palpi,  except  sometimes  the  extreme  apex, 

black 8. 

Middle  tibia1  each  bearing  two  or  more  macrocluetrc  on  the  front  side 
near  the  middle,  fourtb  segment  of  abdomen  black 10. 

8.  Third  vein  bearing  a  single  bristle  near  its  base 9. 

Third  vein  bearing  two  bristles  near  its  base;  black,  including  the 

palpi;  front  of  female  slightly  narrower  than  either  eye,  frontal 
bristles  descending  to  base  of  third  antennal  joint,  hairs  of  front 
rather  long  and  abundant,  cheeks  one-eighth  as  wide  as  the 
eye  height,  vibrissa  on  a  level  with  front  edge  of  oral  margin, 
ridges  bristly  on  the  lowest  fifth,  antenme  almost  as  long  as  the 
face,  the  third  joint  from  twice  to  three  and  one  fourth  times  as 
long  as  the  second,  arista  thickened  on  the  basal  two-fifths,  the 
penultimate  joint  as  broad  as  long;  thorax  gray  pollinose, 
marked  with  four  black  vittne,  soutellum  bearing  four  marginal 
pairs  of  maerochsetae,  that  at  the  apex  curving  backward  and 
nearly  horizontal;  abdomen  shining,  bases  of  last  three  seg- 
ments whitish  pollinose,  second  and  third  segments  bearing 
marginal  macrochajtae,  the  fourth  covered  except  at  base  with 
much  shorter  ones  than  those  on  the  third ;  wings  hyaline,  calyp- 
teres  white;  length,  5  mm.  Tifton,  Ga.  Four  female  speci- 
mens collected  October  1,  10,  15,  and  17,  by  Mr.  G.  It.  Pilate. 

Type  No.  3612,  U.  S.  National  Museum pilatei  n.  sp. 

9.  Fourth  segment  of  abdomen  wholly  or  largely  yellow,  its  pollen 
golden  yellow;  length,  7  to  10  mm.  Virginia;  Tifton,  Ga.; 
Mississippi;  Palestine, Tex. ;  Carbondale,  111.;  Alameda  County, 
Cal.,  and  Kingston,  Jamaica,  West  Indies.  (Ansser.  Zwei. 
Insekten,  Vol.  II,  p.  334;  1830:  Tachina.  Masicera  protoparcis 
Townsend,  Journal  Jamaica  Institute,  Vol.  I,  p.  70;  1892:  from 
two  cotype  specimens.) distincta  Wied. 

Fourth  segment  largely  or  wholly  black,  its  pollen  gray;  length,  0 
to  12  mm.  District  of  Columbia;  Carbondale,  111.;  Kirk  wood, 
Mo.;  Georgia;  Mississippi;  St.  Louis,  Mo.;  Baton  Rouge,  La., 
and  Colorado.  (Biol.  Cent.-Amer.,  Diptera,  Vol.  II,  p.  107; 
March,  1890:  Masicera.    Argyrophylax  sp.,Brauer  and  Bergen- 

stamm  in  UtL) inquinata  v.  d.  W. 

10.  Second  and  third  segments  of  abdomen  destitute  of  discal  macro- 
chaetae    11. 

Second  and  third  segments  bearing  discal  macrochaeta*,  apical  pair 
on  the  scutellum  almost  vertical,  scutellum  and  palpi  black, 
third  antennal  joint  nearly  four  times  as  long  as  the  second, 
third  vein  bearing  a  single  bristle  at  its  base;  length,  7  mm. 
Colorado.  (Trans.  Amer.  Knt.  Soc,  Vol.  XVIII,  p.  358;  Novem- 
ber, 1891 :  Masicera.) nigrita  Town. 
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11.  Palpi  yellow,  the  three   uppermost  frontal  bristles  in   each   row 

noticeably  longer  than  the  next  ones 12. 

Palpi,  except  the  apices,  black,  the  three  uppermost  frontal  bristles 
not  longer  than  those  below  them,  no  hairs  below  the  lowest 
ones,  vibrissa  on  a  level  with  front  edge  of  the  oral  margin; 
black,  the  apices  of  palpi  and  of  scuteilum,  yellow;  no  orbital 
nor  ocellar  bristles  in  the  male,  frontal  bristles  descending  to 
base  of  third  antenual  joint,  cheeks  one  fifth  as  broad  as  the 
eye  height,  facial  ridges  bristly  on  the  lowest  fourth,  antenna* 
nearly  as  long  as  the  face,  the  third  joint  twice  as  long  as  the 
second,  penultimate  joint  of  arista  slightly  longer  than  broad; 
thorax  gray  pollinose,  marked  with  four  black  vittse,  abdomen 
gray  pollinose  on  the  last  three  segments,  with  reflecting  darker 
spots,  the  narrow  hind  margins  of  the  segments  shining  black, 
hairs  depressed,  first  three  segments  bearing  marginal  macro- 
clnette,  wings  hyaline,  slightly  tinged  with  yellow  basally, 
third  vein  bearing  two  bristles  at  its  base,  fourth  vein  beyond 
the  bend  nearly  straight,  calypteres  whitish;  front  pul villi 
slightly  longer  than  the  last  tarsal  joint;  length,  9  mm.  Colo- 
rado. A  single  male  specimen  collected  by  Mr.  Carl  F.  Baker. 
Type  No.  3013,  U.  S.  National  Museum hakeri  n.  sp. 

12.  Front  in  the  male  as  broad  as,  in  the  female  one  and  one-fourth 

times  as  broad  as,  either  eye,  third  joint  of  antenna?,  two  and 
one  third  times  as  long  as  the  second,  apical  pair  of  macro 
ctneta*  on  scuteilum  curving  backward  and  uearly  horizontal, 
vibrissa*  noticeably  above  the  level  of  front  edge  of  the  oral 
margiu,  arista  thickened  on  the  basal  three-fifths;  length,  11 
mm.  Elorseneck  Beach,  Mass.;  southern  Illinois,  and  Florida. 
(Biol.  Cent.-Amer.,  Diptera,  Vol.  II,  p.  110;  March,  1890:  Masi 

vera.) fraudulenta  v.  d.  W. 

Front  in  the  male  two-thirds,  in  the  female  four-fifths,  as  wide  as 
either  eye,  third  joint  of  autemue  four  times  as  long  as  the  sec- 
ond, arista  thickened  on  the  basal  two-fifths,  vibrissa?  on  a  level 
with  front  edge  of  the  oral  margin,  apical  pair  of  macroclnetu} 
on  the  scuteilum  curving  forward  and  suberect;  black,  the 
palpi,  and  sometimes  apex  of  scuteilum  and  sides  of  the  second 
abdominal  segment,  hind  angles  of  the  first  and  front  angles 
of  the  third,  yellow;  frontal  bristles  descending  slightly  below 
the  arista,  sides  of  front  bearing  numerous  bristly  hairs  and 
one  or  two  macroclneta*,  two  pairs  of  orbital  bristles  in  the 
female,  none  in  the  male,  cheeks  one-fifth  as  broad  as  the  eye- 
height,  facial  ridges  bristly  on  the  lower  half,  the  bristles 
ascending  two-thirds  or  more  of  distance  from  the  vibrissa*  to 
the  lowest  frontal  bristles,  antenna*  nearly  as  long  as  the  face, 
penultimate  joint  of  arista  slightly  longer  than  broad;  thorax 
gray  pollinose,  marked  with  four  black  vittae,  abdomen  on  last 
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three  segments  gray  pollinose,  with  reflecting  black  spots, 
second  and  third  segments  bearing  marginal  macrochaetae,  the 
fourth  wholly  covered;  front  pulvilli  of  male  longer  than  the 
last  tarsal  joint;  wings  hyaline,  third  vein  bearing  three  or  four 
bristles  at  the  base,  fourth  vein  beyond  the  bend  arcuate,  calyp- 
teres  white;  length,  10  mm.  Pullman,  Wash.  Two  males  and 
three  females  bred  by  Prof.  0.  V.  Piper  from  Schizura  ipomcece. 
Type  No.  3614,  U.  S.  National  Museum schizurce  n.  sp. 

Genus  MASICERA  Macq. 

Masicera  Macquart,  Histoire  Natnrelle  Insectes,  Dipteres,  Vol.  II,  p.  118;  1835. 
Ceromasia  Rondani,  Dipterologia3  Italics  Prodromus,  Vol.  I,  p.  71;  1856. 
Dexodes  Braner  ami  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  87;  1889. 
Hemimasicera  Brauer  and  Bergenstanim,  loc.  cit. 

The  last-named  authors  place  Dexodes  and  Hemimasicera  as  sub- 
genera of  Ceromasia,  and  retain  Masicera  as  a  distinct  genus.1  A 
comparison  of  species  placed  by  these  authors  in  both  of  these  so-called 
genera  shows  that  they  are  too  closely  related  to  be  separated  into 
different  genera: 

1.  Thorax  bearing  four  postsutural  macrochaete,  two  or  more  on  front 

side  of  each  middle  tibia  near  the  middle,  apex  of  abdomen 

black 2. 

Thorax  bearing  only  three  postsutural  and  three  sternopleural 
macrochaetae,  second  and  third  abdominal  segments  bearing 
discal  as  well  as  marginal  ones 4. 

2.  Second  and  third  segments  of  abdomen  bearing  discal  macrochaetae, 

apical  pair  on  scutellum  nearly  horizontal 3. 

Second  and  third  segments  destitute  of  discal  macrochaetae;  black, 
the  second  anteunai  joint,  palpi  and  usually  the  scutellum  except 
the  base,  yellow;  front  of  female  one  and  one- fourth  times  as 
wide  as  either  eye,  two  pairs  of  orbital  bristles,  hairs  on  sides  of 
front  short  and  sparse,  frontal  bristles  descending  to  base  of 
third  antennal  joint,  cheeks  over  one-fourth  as  broad  as  the  eye- 
height,  facial  ridges  bristly  on  the  lowest  third  to  half,  antennae 
five-sixths  as  long  as  the  face,  the  third  joint  three  times  as  long 
as  the  second,  arista  thickened  on  the  basal  three-fifths,  the 
penultimate  joint  shorter  than  broad;  thorax  gray  pollinose, 
marked  with  four  black  vitta?,  four  sternopleural  macrochaetae, 
scutellum  bearing  two  long  and  two  short  pairs  of  marginal 
ones,  the  apical  pair  almost  erect;  abdomen  on  last  three  seg- 
ments gray  polliuose,  their  apices  sometimes  shining,  the  bristly 
hairs  depressed;  wings  hyaline,  third  vein  bearing  two  bristles 
at  its  base,  hind  crossvein  and  the  fourth  vein  beyond  the  bend 
almost  straight;  calypteres  white;  length,  5  mm.    Atlanta,  Ga., 

1  Zweif.  Kais.  Mus.  Wien,  VI,  pp.  211,  212;  1898. 
3359 8 
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and  Los  Angeles  Co.,  Cal.  Two  females  collected  by  the  writer. 
Type  No.  3615,  IT.  S.  National  Museum pauciseta  n.  sp. 

3.  With  only  three  sternopleural  macrochaetae,  palpi  yellow,  third  vein 

bearing  from  three  to  six  bristles  at  its  base;  length,  8  to  10 
mm.  New  Hampshire;  and  Austria.  Two  males  and  one  female 
from  Austria  received  from  Brauer  and  Bergenstamm  and  by 
them  labeled  Ceromasia  ftorum  Macq.;  these  authors  state  that 
this  is  a  synonym  of  festinam  Meig.,  after  examining  the  type 
of  the  latter.1  (System.  Besch.  Eur.  Zweif.  Insekten,  Vol.  IV, 
p.  384;  1824 :  Tachina.    Masicera  florum  Macquart,  Annales  Soc. 

But.  France,  p.  460;  1850.) .festinans1  Meig. 

With  four  sternopleural  macrochaetae,  palpi  black,  third  vein  bearing 
a  single  bristle  at  its  base;  length,  8  to  10  mm.  Canada;  Mass.; 
Illinois,  and  England.  A  specimen  of  each  sex  from  England, 
received  from  E.  Brunetti  and  by  him  labeled  Masicera  myoidcea. 
(Bssai  sur  les  Myodaires,  p.  114 ;  1830 :  Lydella.) .  myoidcea  Desv. 

4.  Middle  tibiae  each  bearing  a  single  macrochreta  on  the  front  side 

near  the  middle,  third  vein  bearing  three  bristles  at  its  base .  .  5. 

Middle  tibiae  each  bearing  two  or  more  macrochaetae  on  the  front 

side  near  the  middle,  palpi  yellow 6. 

5.  Palpi,  legs,  and  abdomen,  black;  body  slender,  subshining;  length, 

5.5  to  6  mm.    Mass.,  and  Colorado.    (Trans.  Amer.  Ent.  Soc, 

Vol.  XIX,  p.  285;  December,  1892.) tenthredinidarum  Town. 

Palpi,  femora,  tibiae,  and  apex  of  fourth  segment  of  abdomen,  yellow; 
body  quite  robust,  opaque;  black,  the  first  two  joints  of  antenna*, 
palpi,  apex  of  proboscis,  femora,  tibiae,  and  apex  of  fourth  seg- 
ment of  abdomen,  yellow;  front  of  male  one-half  as  wide  as 
either  eye,  no  orbital  bristles,  hairs  on  sides  of  front  short  and 
sparse,  frontal  bristles  descending  to  base  of  third  antennal 
joint,  cheeks  one-fourth  as  broad  as  the  eye-height,  facial  ridges 
bristly  on  the  lower  two  thirds,  antennae  almost  reaching  the 
oral  margin,  the  third  joint  three  and  one-third  times  as  long 
as  the  second,  arista  thickened  on  the  basal  fourth;  thorax  gray 
pollinose  and  marked  with  four  black  vitta*,  scutellum  bearing 
three  pairs  of  long  marginal  and  a  short  apical  pair  of  macro- 
chaeta*;  abdomen  on  the  first  three  segments  subopaque  gray 
pollinose,  its  hairs  suberect  aud  rather  long;  wings  hyaline,  the 
base  tinged  with  gray,  costal  spine  as  long  as  crossvein  at  base 
of  discal  cell,  hind  crossvein  nearly  straight,  fourth  vein  beyond 
the  bend  strongly  concave,  closing  or  almost  closing  the  apical 
cell,  calypteres  white;  front  pul villi  slightly  longer  than  the  last 


'Zweif.  Kais.Mus.  Wien,  V,  p.  428;  1891. 

2  Front  one  and  one-half  width  of  eye,  cheeks  three-eighths  the  eye-height,  arista 

thickened  on  basal  two-thirds festinani. 

Front  of  male  two-thirds,  of  female  live-sixths,  width  of  eye,  cheeks  one-fifth  tho 
oyc-height,  arista  thickened  on  basal  two-fifths,  otherwise  as  in  festinans.  N.  J., 
Va  ,  and  La celer  n.  sj». 
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tarsal  joiut;  length,  8  to  10  miii.  Tiftou,  Ga.,  and  Florida. 
Two  male  specimens.    Type  No.  3616,  U.  8.  National  Museum. 

pulverea  n.  sp. 

6.  Third  vein  bristly  at  least  three-fourths  of  distance  from  the  base  to 

the  small  crossvein 7. 

Third  vein  bristly  at  most  one- third  of  this  distance,  entire  abdomen 
black;  length,  6  to  11  mm.  Grimsby,  Canada;  Mount  Washing- 
ton and  Franconia,  N.  H.;  Maryland;  District  of  Columbia; 
northern  Illinois,  and  Santa  Cruz  Mountains,  Cal.  (Trans.  Amer. 
Bnt.  Soc,  Vol.  XIX,  p.  286;  Dec,  1892.) eufitchice  Town. 

7.  Fourth  and  other  segments  of  abdomen  black;  black,  the  palpi  yel- 

low; front  of  male  three- fourths  as  wide  as,  of  the  female 
slightly  wider  than,  either  eye;  two  pairs  of  orbital  bristles  in 
the  female,  none  in  the  male;  sides  of  front  and  face  white  pol- 
liuose,  cheeks  over  one-third  as  broad  as  the  eye  height,  facial 
ridges  bristly  on  the  lowest  third,  antennae  five-sixths  as  loug  as 
the  face,  the  third  joint  one  and  three- fourths  times  as  long  as 
the  second,  arista  thickened  on  the  basal  half,  the  penultimate 
joint  shorter  than  broad;  thorax  thinly  whitish  pollinose,  marked 
with  four  black  vittae,  scutellum  bearing  three  pairs  of  long  mar- 
ginal and  a  short  apical  pair  of  macrochaita3,  abdomen  shining, 
bases  of  the  last  three  segments  thinly  whitish  pollinose,  venter 
not  carinate  in  either  sex;  front  pulvilli  longer  than  the  last 
tarsal  joint;  wings  hyaline,  the  base  tinged  with  gray,  hind 
crossvein  strongly  curved,  situated  nearly  midway  between  the 
small  crossvein  and  the  bend,  calypteres  white;  length,  7  to 
9  mm.  White  Mountains,  New  Hampshire.  Four  males  and 
five  females,  collected  by  the  late  H.  K.  Morrison.    Type  No. 

3617,  U.  S.  National  Museum ehcetoneura  u.  sp. 

Fourth  segment  of  abdomen  of  female  on  the  apical  half  yellow,  her 
venter  carinate,  sides  of  front  and  face  in  both  sexes  deep  golden 
yellow  pollinose,  third  joint  of  autenuie  two  and  one-third  times 
as  long  as  the  second;  length,  5  to  9  mm.;  otherwise  as  in  the 
above  description  of  chcetoneura.  Mount  Washington  and  White 
Mountains,  New  Hampshire.  One  male  and  two  females,  one 
from  the  former  locality  collected  by  Mrs.  A.  T.  Slosson,  the 
others  by  the  late  H.  K.  Morrison.    Type  No. 3618,  U.  S.  National 

Museum aurifrons  n.  sp. 

Unrecognized  species. — M.(f)  fulvipalpis  Bigot,  Ann.  Soc.  Ent.  France, 
p»  263;  1888:  Kocky  Mountains. 

Genus  ACEMYIA  Desv. 

Acemya  Deevoidy,  Essai  sur  les  Myodaires,  p.  202;  1830. 
Agculocera  Macquart,  Annates  Soci<5t6  Ent.  France,  p.  24 ;  1855. 

The  above  synonymy  was  first  determined  by  Eondaui l  from  an 
examination  of  a  typical  specimen  received  from  Macquart,  and  is 


1  DipterologiaR  Italicjo  Proclromus,  Vol.  IV,  p.  81;  1861, 
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repeated  by  Brauer  and  Bergeustamm.1  Two  species  occur  in  our 
fauna,  and  in  each  there  are  three  postsutural  and  two  or  three  sterno- 
pleural  inacrochaetie: 
Tibiae  and  antennae,  except  sometimes  apex  of  second  joint,  black; 
apical  cell  closed,  frontal  bristles  descending  beneath  base  of 
second  antenna]  joint;  length,  C  to  7  mm.  Beverly,  Mass.;  Tif 
ton,  Ga.;  Georgetown,  Fla.;  Mobile,  Ala.;  Agricultural  College, 
Miss.;  St.  Louis,  Mo.,  and  Los  Angeles  County,  Cal.  (Proc. 
Acad.  Nat.  Sci.  Philadelphia,  p.  311 ;  Sept.,  1895.) . .  dentata  Coq. 
Tibia;  and  second  antennal  joint  yellow,  apical  cell  opeu,  frontal 
bristles  not  descending  to  base  of  second  antennal  joint;  black, 
the  palpi,  apex  of  proboscis,  first  two  joints  of  antennae,  tro- 
chanters, apices  of  femora,  and  whole  of  tibhe  yellow;  front  of 
female  as  broad  as  either  eye,  the  sides  brownish  gray  poll i nose, 
two  pairs  of  orbital  bristles,  face  white  pollinose;  antenna* 
reaching  slightly  below  middle  of  face,  the  third  joint  one  and 
one-half  times  as  long  as  the  second,  arista  thickened  on  the 
basal  fourth,  vibrissa?  inserted  three-fourths  the  length  of  the 
third  antennal  joint  above  the  oral  margin,  two  or  three  bristles 
above  each,  cheeks  one -fifth  as  broad  as  the  eye  height;  thorax 
gray  pollinose,  marked  with  four  black  vittre;  abdomen  gray 
pollinose,  a  black  dot  at  base  of  each  hair,  the  hairs  depressed, 
a  marginal  pair  of  macroclnefce  on  the  second  segment  and  a 
marginal  row  on  the  third  and  fourth;  wings  hyaline,  third  vein 
bearing  one  or  two  bristles  near  the  base,  the  others  bare,  apical 
crossvein  nearly  straight,  bend  of  fourth  vein  forming  an  obtuse 
angle;  calypteres  whitish;  length,  4  mm.  Santa  Cruz  Moun- 
tains, California.  A  single  female  specimen,  collected  by  A. 
Koebele.    Type  No.  3620,  U.  S.  National  Museum,  .tibialis  n.  sp. 

Genus  PSEUDOGHJETA  Coq. 

P&eudochceta  Ooquillett,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  309;  Sept.,  1895. 

Our  species  have  two  or  three  pairs  of  backwardly  curving  macro 
chaetee  on  the  sides  of  the  front  in  both  sexes,  and  with  two  pairs  of 
forwardly  directed  orbital  bristles  in  the  female,  wanting  in  the  male; 
four  postsutural  macroclneto : 
With  only  two  sternopleural   macrochsetie ;    black,   including  the 
palpi;  third  joint  of  antenme  in  the  male  five,  in  the  female 
three,  times  as  long  as  the  second;  length,  5  to  7  mm.    From  the 
type  specimen.    Northern  Illinois;  Tiftou,  Ga.;  Charlotte  Har- 
bor, Florida,  and  Santa  Barbara  County,  Cal.    (Proc.  Acad.  Nat 

Sci.  Phila.,  p.  310;  Sept.,  1895.) argentifrons  Coq. 

With  four  sternopleural  macrochjete ;  black,  the  apex  of  scutellum, 
sides  of  second  segment  of  abdomen,  hind  corners  of  the  first  and 
front  corners  of  the  third,  yellow ;  front  of  female  scarcely  as  wide 
as  either  eye,  the  sides  and  face  silvery  pollinose,  frontal  vitta 


1  Zweif.  des  Kais.  Museum  zu  Wieu,  VI,  p.  226;  1893. 
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obliterated  in  front  of  the  middle  by  the  meeting  of  the  sides  of 
the  front,  frontal  bristles  descending  to  the  arista,  cheeks  one- 
tenth  as  broad  as  the  eye  height,  vibrissas  inserted  on  a  level  with 
the  front  edge  of  the  oral  margin,  facial  ridges  bristly  on  the 
lower  three-fourths,  antennae  almost  as  long  as  the  face,  the  third 
joint  six  times  as  long  as  the  second,  arista  thickened  on  the 
basal  half,  the  penultimate  joint  slightly  longer  than  broad; 
thorax  gray  pollinose,  marked  with  four  black  vittae;  scutellum 
bearing  two  pairs  of  long  and  one  of  short  marginal,  also  a  short 
apical  pair,  of  macrochaeto;  abdomen  subsuming,  last  three  seg- 
ments thinly  gray  pollinose  and  with  dark  reflecting  spots,  the 
bristly  hairs  rather  long,  those  in  middle  of  dorsum  suberect, 
second  and  third  segments  bearing  only  marginal  macrochaetae; 
wings  hyaline,  third  vein  bearing  two  or  three  bristles  near  its 
base;  calypteres  white;  middle  tibiae  each  bearing  two  or  more 
macrochaetae  on  the  front  side  near  the  middle,  hind  tibiae  evenly 
ciliate  outwardly;  length,  7  mm.  District  of  Columbia.  A  single 
female  specimen  bred  from  a  Pyralid  found  upon  oak.  Type  No. 
3622,  U.  S.  National  Museum pyralidu  n.  sp. 

Genus  PROSPHERYSA  v.  d.  W. 

Pro»pherysa  van  der  Wulp,  Biol.  Cent.- Am.,  Diptera,  Vol.  II,  p.  116;  May,  1890. 
Dcxiopkana  Brauer  and  Ber^enstamm,  Zweif.  Kais.  Mus.  Wien,  V,  p.  374;  1891. 

Our  single  species  is  black,  the  apex  of  the  proboscis  and  of  the 
fourth  segment  of  the  abdomen,  yellowish ;  three  postsutural  and  three 
sternopleural  macroclneta1,  scutellum  bearing  three  pairs  of  long  mar- 
ginal and  a  short  apical  pair,  second  and  third  segments  of  abdomen 
bearing  discal  and  marginal,  middle  tibue  each  bearing  two  on  the 
front  side  near  the  middle;  length,  9  mm.  Anglesea,  N.  J.  (Biologia 
Cent.-Amer.,  Diptera,  Vol.  II,  p.  117;  May,  1890.)  . .  .wmulans  v.  d.  W. 

Genua  VAHBERWULPIA  Town. 

Vanderwulpia  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  p.  381;  Dec,  1891. 

Our  two  species  have  the  antennal  arista  thickened  to  the  middle 
aud  clothed  with  a  pubescence  which  at  the  most  is  only  slightly  longer 
than  its  greatest  diameter;  three  postsutural  macrocha»tse: 

Abdomen  reddish  yellow;  remainder  of  insect,  except  palpi  and 
apex  of  proboscis,  black;  calypteres  white,  wings  hyaline, 
anterior  veins  bordered  with  smoky,  petiole  of  apical  cell  over 
one-half  as  long  as  the  hind  crossveiu;  length,  7  mm.  Las 
Graces,  N.  Mex.  (Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  p.  381; 
December,  1891.) atrophopodoides  Town. 

Abdomen  and  entire  insect  except  palpi  and  lower  part  of  face, 
black,  calypteres  and  wings  as  in  the  preceding  species,  petiole 
of  apical  cell  less  than  one-sixth  as  long  as  the  hind  crossvein; 
length,  10  mm.  Texas.  (Canadian  Entomologist,  Vol.  XXIV,  p. 
172;  July,  1892.) sequent  Town. 
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Genus  HOUGHIA,  new  genus. 

The  characters  of  this  genus  may  be  gleaned  from  the  table  of  genera 
given  on  previous  pages,  and  the  following  description  of  the  type  spe- 
cies: Black,  the  palpi  and  apex  of  proboscis  yellow;  front  of  female 
five-sixths  as  wide  as  either  eye,  frontal  bristles  descending  almost  to 
middle  of  second  antennal  joint,  two  pairs  of  orbital  bristles  and  two 
pairs  of  backwardly  curving  macrochaetae  outside  of  the  frontal  bris 
ties,  cheeks  one-twelfth  as  broad  as  the  eye-height,  four  or  five  bristles 
above  each  vibrissa?,  antennae  almost  as  long  as  the  face,  the  third 
joint  from  four  to  five  times  as  long  as  the  second,  arista  thickened  on 
the  basal  two-fifths,  the  penultimate  joint  broader  than  long;  thorax 
gray  pollinose,  marked  with  four  black  vittae,  four  postsutural  and 
three  sternopleural  macrochaetae,  scutellum  bearing  three  long  mar- 
ginal pairs  and  a  very  short  apical  pair;  abdomen  shining,  the  last 
three  segments  except  their  apices  whitish  pollinose,  each  segment 
bearing  marginal  macrochaetae;  middle  tibiae  each  bearing  a  single 
macrochaeta  on  the  front  side  near  the  middle,  hind  tibiae  outwardly 
subciliate;  wings  hyaline,  first  vein  bristly  except  on  its  base  and 
apex,  third  vein  bristly  almost  to  the  small  crossvein,  hind  crossveln  at 
last  third  of  distance  from  the  small  to  the  bend  of  the  fourth,  the  lat- 
ter not  appendiculate,  calypteres  whitish ;  length,  6  to  7  mm.  TSfton, 
Ga.  Two  females  collected  June  and  September  1, 1896,  by  Mr,  G.  R. 
Pilate,  and  transmitted  by  Dr.  Garry  deN.  Hou^h,  after  whom  the  genus 
is  named.    Type  No.  3623,  U.  S.  National  Museum setipennis  n.  sp. 

Genus  TACHIKA  Meig. 

Tachina  Me i gen,  in  Illiger's  Magazin  fur  Insektenknnde,  Vol.  II,  p.  280;  1803. 
Eutachina  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  98;  1889. 
Chatotachina  Brancr  and  Bergen  8t  a  mm,  loc.  cit. 
Tachinomyia  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  96;  April,  1892. 

Eutachina  was  proposed  for  Tachina  under  the  mistaken  idea  that 
the  latter  is  identical  with  the  genus  Echinomyia.    Chaetotachina  is 
given  by  its  authors  as  a  subgenus  of  Eutachina.1    The  synonymy  of 
Tachinomyia  is  by  the  writer  and  is  based  on  a  cotype  specimen  of  the 
type  species.    Our  species  have  three  sternopleural  macrochaetae,  and 
two  or  more  on  the  front  side  of  each  middle  tibia  near  the  middle: 
1.  Apices  of  last  three  segments  of  abdomen  shining  black,  tip  of  abdo- 
men black,  genitalia  not  or  only  slightly  projecting  beyond  the 
tip  of  the  fourth  segment,  frontal  bristles  descending  on  sides 
of  face  nearly  halfway  to  the  vibrissae,  facial  ridges  bristly 

almost  to  the  lowest  frontal  bristles 2. 

Apices  of  last  three  segments  of  abdomen  usually  opaque  gray 
pollinose,  apex  of  scutellum  and  of  abdomen  usually  yellow, 
genitalia  of  male  projecting  more  than  half  the  length  of  the 

•  Zweif.  Kais.  Mus.  Wien,  VI,  p.  125;  1893. 
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fourth  segment  in  the  form  of  a  claw,  frontal  bristles  seldom 
descending  ou  sides  of  face  more  than  one-third  of  the  distance 
to  the  vibrissae,  facial  ridges  bristly  about  three-fifths  of  distance 
from  the  vibrissae  to  the  lowest  frontal  bristles;  length,  6  to  14 
mm.  Toronto,  Canada;  Franconia,  N.  H.;  Springfield,  Mass.; 
Clementon,  N.  J. ;  Ithaca,  N.  Y. ;  northern  Illinois;  Ames,  Iowa; 
Cadet,  Mo.;  Brookings,  S.  Dak.;  Colorado;  Pullman,  Wash.; 
Oregon,  and  California.  (Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p. 
96;  April,  1892:  Tachinomyia:  from  a  cotype  specimen.  Pro- 
spherysa  similis  Williston,  North  American  Fauna,  No.  7,  p.  256; 

May  31, 1893 :  from  a  cotype  specimen.) robusta  Town. 

2.  Thorax  bearing  four  postsutural  macrochaete,  second  and  third  seg- 
ments of  abdomeu  destitute  of  discal  ones;  length,  6  to  13  mm. 
Toronto,  Canada;  Franconia,  N.  H.;  Massachusetts;  New  York, 
N.  Y.;  District  of  Columbia;  West  Virginia;  Tifton,  Ga.; 
Florida;  Onaga,  Kans.;  Texas;  Las  Cruces,  N.  Mex.;  West 
Cliff,  Colo.;  Evanston,  Wyo.;  Pullman,  Wash.;  Oregon,  and 
California.  (List  of  Dipterous  Insects,  Part  IV,  p.  767;  1849. 
Tachina  panwtius  Walker,  loc.  cit.  Tachina  pansa  Walker,  loc. 
cit.,  p.  787.  Podotachina  americana  Brauer  and  Bergenstamm, 
Zweif.  Kais.  Mus.  Wien,  V,  p.  351 ;  1891.  Tachina  clisiocampce 
Townsend,.  Psyche,  Vol.  VI,  p.  83;  May,  1891.  Tachina  orgyice 
Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  284;  December, 
1892.  Achcetoneura  fernaldi  Williston,  in  Forbush  and  Fernald's 
The  Gypsy  Moth,  p.  387;  1896.  Eutachina  sp.,  Brauer  and  Ber- 
genstamm in  lift.) mella  Walk. 

Thorax  bearing  ouly  three  postsutural  macrochaetae,  second  and 
third  segments  of  abdomen  bearing  discal  macrochaito;  length, 
7  to  10  mm.  Toronto,  Canada;  White  Mountains  and  Fran- 
conia, N.  H.;  Colorado;  Washington;  Los  Angeles  County,  Cal.; 
Germany,  and  Austria.  Two  males  and  two  females  from  Aus- 
tria, received  from  Brauer  and  Bergenstamm  and  by  them  labeled 
Chcetotachina  rusticaMexg.;  also  three  males  and  two  females 
from  Germany,  received  from  Zeller  and  by  him  labeled  Tachina 
larvarum.  (Diptera  Suecite,  Muscidae,  p.  5 ;  1820.  The  follow- 
ing synonymy  is  by  Kondani  in  Dipt.  Ital.,  Vol.  Ill,  p.  200;  1859, 
and  is  repeated  by  Schiner  in  Faun.  Aus.,  Vol.  I,  pp.  474,  475; 
1862:  Tachina  vittata  Macquart,  Annales  Soc.  Entom.  France, 
p.  377;  1854;  also  flavipalpis,  p.  382;  ludibunda  and  rectiner- 
t?w,  p.  383;  audens,  p.  385;  JiavifronS)  p.  386;  pumila,  p.  387; 
albifrans,  p.  389;  and  alacer,  p.  390.  The  following  is  by  the 
writer:  Tachina  spinosula  Townsend,  Trans.  Amer.  Ent.  Soc, 
Vol.  XVIII,  p.  353;  November,  1891.  Tachina  tenthredinivora 
Townsend,  loc.  cit.,  Vol.  XIX,  p.  285;  December,  1892.  Chwto- 
taahina  sp.,  Brauer  and  Bergenstamm  in  litt.) rustica  Fallen. 

Unrecognized  species. — T.(?)  hybreas  Walker;  Brit.  Amer. 
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Genus  TACHINOPSIS,  new  genus. 

The  following  is  a  description  of  the  type  species :  Black,  the  frontal 
vitta,  first  two  joints  of  antennae,  and  the  palpi  yellow;  front  of  male 
two  thirds  as  wide  as  either  eye,  frontal  bristles  descending  slightly 
below  the  arista,  no  orbital  bristles,  hairs  on  sides  of  front  short  and 
sparse,  cheeks  one-sixth  as  broad  as  the  eye  height,  vibrissa  on  a  line 
with  front  edge  of  oral  margin,  ridges  bristly  on  the  lower  three- 
fourths,  antennas  six-sevenths  as  long  as  the  face,  third  joint  three  and 
one  half  times  as  long  as  the  second,  arista  thickened  on  the  basal 
two-fifths,  the  penultimate  joint  nearly  as  broad  as  long,  thorax  gray 
pollinose,  marked  with  four  black  vittae,  four  postsutural  and  three 
sternopleural  niacrochiette;  scutellum  bearing  four  marginal  pairs; 
abdomen  shining,  bases  of  last  three  segments  opaque  gray  pollinose, 
first  three  segments  bearing  marginal  macrochaette  only;  front  pul villi 
as  long  as  the  last  tarsal  joint,  middle  tibiae  each  bearing  two  macro 
chaeta?  on  the  front  side  near  the  middle,  hind  tibfce  outwardly  subcil- 
iate;  wings  hyaline,  third  vein  bearing  three  bristles  near  its  base,  hind 
crossvein  slightly  beyond  the  middle  between  the  small  and  the  bend, 
last  section  of  fifth  vein  almost  as  long  as  the  preceding  section ;  calyp- 
teres  white;  length,  7  mm.  Washington.  A  single  male  specimen 
collected  by  Prof.  O.  B.  Johnson.  Type  No.  3624,  U.  S.  National 
Museum mentalis  n.  sp. 

Genus  EUTHEEA  Loew. 

Euthera  Loew,  Diptera  Amer.  Septentrional  is  Indig.,  Cent.  VII,  No.  85;  1864. 

Our  single  species  is  black,  the  frontal  vitta,  middle  of  face,  lower 
part  of  head,  the  palpi,  and  femora  yellow;  wings  brown  on  the  costal 
edge  beyond  the  humeral  crossvein,  along  the  last  two  sections  of  the 
fifth  vein,  a  fascia  from  costa  over  the  hind  crossvein  and  including  the 
small  crossvein,  fiually  a  fascia  which  fills  the  apex  of  the  apical  cell; 
length, 7 mm.  Pottstown,Pa., andTifton,Ga.  (Loccit.).tentatrixLoew. 

Genus  DEMOTICUS  Macq. 

Demotion*  Macquart,  Annales  Soc.  Eut.  France,  p.  442;  1851. 

1.  Femora  largely  or  wholly  black 3. 

Femora  and  tibite  yellow;    three  postsutural  and  three  sterno- 
pleural macrochaetai 2. 

2.  Third  vein  bristly  at  least  one- third  of  the  distance  from  base  to 

small  crossvein,  ffout  of  male  five  sixths  as  wide  as  either  eye, 
thorax,  except  the  humeri,  and  the  tarsi  black;  length,  9  to  11 
mm.  Philadelphia,  Pa. ;  Colorado ;  California,  and  Washington. 
(Canadian  Entomologist,  Vol.  XXVII,  p.  127;  May,  1895:  I>rep« 
anoglossa.) venatoris  Coq. 
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Third  vein  bearing  only  two  bristles  at  the  base,  front  of  the  male 
one  and  one-half  times  as  wide  as  either  eye;  yellow,  the  third 
antennal  joint,  proboscis,  center  of  dorsum  of  thorax,  three 
spots  on  the  pleura,  and  a  dorsal  spot  on  the  third  and  fourth 
segments  of  the  abdomen  black;  frontal  bristles  descending 
almost  to  apex  of  second  antennal  joint,  third  antennal  joint 
twice  as  long  as  the  second,  arista  thickened  on  the  basal  third, 
cheeks  nearly  one-half  as  wide  as  the  eye  height,  proboscis  slen- 
der, rigid,  labella  very  small ;  second  and  third  segments  of  abdo- 
men bearing  marginal  macrochaetae,  the  fourth  covered  except 
on  the  basal  third;  wings  hyaline,  calypteres  white;  front  pul- 
villi  slightly  shorter  than  the  last  tarsal  joint;  length,  11  mm. 
Denver,  Colo.    A  single  male  specimen.    Type  in  U.  S.  National 

Museum pallidw  n.  sp. 

3.  Scntellum  yellow,  four  postsutural  and  four  sternopleural  macro- 
ehretae;  black,  the  first  two  joints  of  the  antennae,  the  palpi, 
seutellum,  and  sides  of  the  last  three  abdominal  segments,  also 
the  apex  of  the  fourth,  yellow;  front  in  female  slightly  wider 
than  either  eye,  froutal  bristles  descending  almost  to  tip  of 
second  antennal  joint,  antenme  nearly  three-fourths  as  long  as 
the  face,  the  third  joint  one  and  one  fourth  times  as  long  as  the 
second,  arista  thickened  on  the  basal  three-fifths,  the  penulti- 
mate joint  one  and  one  half  times  as  long  as  wide;  head  at  base 
of  antenna*  slightly  shorter  than  on  its  lower  edge,  vibrissa 
inserted  about  half  the  length  of  the  second  antennal  joint 
above  the  oral  margin,  three  or  four  bristles  above  each;  thorax 
gray  pollinose,  marked  with  four  black  vitte ;  seutellum  bearing 
four  pairs  of  rather  long  marginal  macrochaetae ;  abdomen  thinly 
gray  pollinose,  second  segment  bearing  a  pair  of  marginal  ma- 
crochaeta?,  the  third  bearing  a  marginal  row,  the  fourth  covered 
except  on  the  basal  fifth;  middle  tibia?  each  bearing  two  long 
macrochietie  on  the  frout  side  near  the  middle,  the  hind  tibiae 
outwardly  subciliate;  wings  hyaline,  third  vein  bearing  about 
four  bristles  near  its  base,  the  others  bare,  apex  of  third  vein  mid- 
way between  tip  of  second  and  the  extreme  wing  tip,  hind  cross- 
vein  at  last  third  of  distance  from  the  small  to  the  bend,  the 
latter  not  appeudiculate;  calypteres  white;  length,  8  mm.  Siski- 
you Co.,  Cal.  A  female  specimen  bred  from  Meliteca  palla  by 
A.  Koebele.   Type  No.  3026,  U.  S.  National  Museum .  melitfrcc  n.  sp. 

Seutellum  black,  probably  four  postsutural  macrocha*ta>,  but  the 
anterior  pair  is  wanting  in  the  type  specimen,  four  sterno 
pleurals;  black,  the  palpi,  sides  of  first  three  segments  of  abdo- 
men except  the  front  corners,  tibia*,  and  apical  third  of  under 
side  of  each  femur  yellowish;  front  of  male  one-half  as  wide  as 
either  eye,  no  orbital  bristles,  frontals  descending  to  middle  of 
second  joint  of  antenna4,  cheeks  one  third  as  broad  as  the  eye- 
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height,  vibrissa  slightly  above  the  level  of  front  edge  of  oral 
margin,  five  or  six  bristles  above  each;  antennae  five-sixths  as 
long  as  the  face,  the  third  joint  one  and  three-fourths  times  as 
long  as  the  second,  arista  thickened  on  the  basal  two-fifths,  the 
penultimate  joint  as  broad  as  long,  palpi  linear,  proboscis  rigid, 
labella  small  but  distinct;  thorax  gray  polliuose,  marked  with 
five  black  vittae,  scutellum  bearing  five  pairs  of  marginal  macro- 
chnetae ;  abdomen  gray  pollinose  except  the  apices  of  the  last 
three  segments,  first  segment  bearing  marginal,  the  following 
two  with  discal  and  marginal  macroch&tse ;  middle  tibiae  each 
bearing  two  or  more  on  the  front  side  near  the  middle,  hind 
tibiae  outwardly  subciliate,  front  pulvilli  longer  than  the  last 
tarsal  joint;  wings  hyaline,  third  vein  bearing  three  bristles  at 
the  base,  fourth  vein  rounded  at  the  bend,  beyond  which  it  is 
nearly  straight  until  a  short  distance  before  its  apex,  where  it 
is  strongly  arcuate;  calypteres  white,  margined  with  yellow; 
length,  13  mm.  Blue  Mountains,  Washington.  A  single  male 
specimen,  collected  July  15,  1896,  by  Prof.  0.  V.  Piper.  Type 
No.  3627,  U.  S.  National  Museum piperi  n.  sp. 

Genus  PARAPHYTO  Coq. 

Paraphyto  Coquillett,  Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  105;  Sept.,  1895. 

1.  First  two  segments  of  abdomen  destitute  of  dorsal  macrochsetse, 

scutellum  bearing  three  marginal  pairs,  three  postsuturals  and 
two  sternopleural8,  third  vein  bristly  about  halfway  to  the 

small  crossvein 2. 

First  two  segments  bearing  dorsal,  the  second  and  third  with  discal 
and  marginal  inacrochsete,  scutellum  bearing  five  marginal 
pairs,  four  postsuturals  and  three  sternopleurals,  third  vein 
bristly  on  the  basal  eighth  before  the  small  crossvein,  abdomen 
subshining,  thinly  whitish  pollinose,  destitute  of  distinct  black 
spots;  black,  including  the  palpi,  the  face  and  cheeks  largely 
reddish;  length,  13  mm.  Laggan,  Brit.  Amer.  (Can.  Entomolo- 
gist, Vol.  XXIV,  p.  68;  March,  1892:  Trixa.) gillettei  Towu. 

2.  Abdomen  subshining,  thinly  ^ray  pollinose,  destitute  of  distinct 

black  spots;  black,  the  first  two  joints  of  antennae,  facial  depres- 
sion, and  palpi  yellow ;  abdomen  sometimes  largely  brownish-red ; 
length,  11  to  13  mm.  Ithaca,  N.  Y.,  and  Agricultural  College, 
Michigan.    (Journal  N.  Y.  Ent.  Soc.,  Vol.  Ill,  p.  105;   Sept, 

1895.) chittendeni  Coq. 

Abdomen  opaque  gray  pollinose,  marked  with  three  rows  of  shining 
black  spots ;  black,  the  first  two  joints  of  an  tenure,  facial  depres- 
sion, and  palpi  yellow;  front  of  female  one  and  one-fourth  times 
as  wide  as  either  eye,  two  pairs  of  orbital  bristles,  frontal  bris- 
tles not  descending  below  base  of  auteunse,  sides  of  face  at  nar- 
rowest part  each  two-fifths  as  wide  as  the  facial  depression, 
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hairy  one-half  the  distance  from  the  lowest  frontal  bristle  to  the 
vibrissa,  the  latter  inserted  slightly  above  the  anterior  edge  of 
the  oral  margin,  facial  ridges  bristly  on  the  lowest  sixth ;  antennae 
three-fourths  as  long  as  the  face,  the  third  joint  one  and  one-half 
times  as  long  as  the  second,  arista  pubescent,  thickened  on  the 
basal  two-fifths,  the  penultimate  joint  shorter  than  broad,  cheeks 
almost  as  wide  as  the  eye  height;  thorax  opaque  gray  pollinose, 
marked  with  three  black  vittae;  wings  hyaline,  calypteres  white; 
length,  12  mm.  Colorado;  and  Mesilla,  1ST.  Mex.  Three  female 
specimens,  captured  by  Carl  F.  Baker  and  T.  D.  A.  Cockerell. 
Type  No.  3584,  U.  S.  National  Museum opaca  n.  sp. 

Genus  PARACHiETA,  new  genus. 

The  principal  characters  of  this  genus  have  been  given  in  the  table 
of  genera  published  on  previous  pages.  The  type  species  is  black, 
the  first  two  joints  of  antennse,  palpi,  hind  corners  of  thorax,  and  the 
scutellum  yellow ;  sides  of  first  three  segments  of  abdomen  sometimes 
tinged  with  yellowish;  front  of  male  one-half  as  wide  as  either  eye, 
destitute  of  orbital  bristles,  frontal  bristles  descending  to  base  of 
third  antennal  joint,  cheeks  one-fourth  as  wide  as  the  eye  height, 
vibrissas  inserted  one-third  the  length  of  the  second  antennal  joint 
above  the  anterior  edge  of  the  oral  margin,  facial  ridges  bristly  on  the 
lower  two- thirds  to  three-fourths;  antennae  four-fifths  as  long  as  the 
face,  the  third  joint  one-third  as  long  as  the  second,  arista  thickened 
on  the  basal  half,  the  penultimate  joint  scarcely  longer  than  broad; 
thorax  thinly  gray  pollinose,  marked  with  four  black  vittae,  four 
postsutural  and  three  sternopleural  macrochaetae,  scutellum  bearing 
four  pairs  of  long  marginal;  abdomen  shining,  destitute  of  pollen,  no 
macrochaetae  on  the  first  two  segments,  only  a  marginal  row  on  the 
third;  hind  tibiae  densely  ciliate  with  scale-like  bristles;  wiugs  hyaline, 
the  bases  brownish,  calypteres  brown;  length,  13  mm.  Ithaca  and 
New  York,  N.  Y.  (Dipt&rea  Exotiques,  Supplement  I,  p.  158;  1846: 
Blepharipeza.  Blepharipeza  inermis  Bigot,  Annales  Soc.  Bnt.  France, 
p.  91;  1888.) bioolor  Macq. 

Genus  BLEPHARIPEZA  Macq. 

Blepharipeza  Macquart,  Dipteres  Exotiques,  Vol.  II,  Part  II,  p.  211  (54) ;  1843. 
Rileya  Braner  and  Bergenstamui,  Zweif.  Kais.  Mus.  Wien,  VI,  p.  121;  1893.     (Non 

Ashmead,  Entomologica  Americana,  Vol.  IV,  p.  42;  June,  1888.    JVcw  Howard, 

loc.  cit.,  p.  80;  July,  1888.) 
Rileymyia  Townsend,  Entomological  News,  Vol.  IV,  p.  277;  October,  1893. 

The  latter  name  was  proposed  to  take  the  place  of  Rileya,  which  is 
preoccupied  in  the  Hymenoptera.  A  comparison  of  specimens  of  Rileya 
americajia  (the  type  species  of  this  genus),  identified  by  Brauer  and 
Bergenstamm,  with  specimens  of  Blepharipeza  leucophrys  (the  type 
species  of  the  latter  genus),  fails  to  disclose  any  difference  of  generic 
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valu.\     Ouv  two  species  have  four  postsutural  and  three  sternopleura 

macroelnetae : 

Abdomen  wholly  black}  length,  11  to  13  mm.    Franconia,  N.  H.,  and 

Washington.   ( Aussereuropaische  Zweif.  Insekten,  Vol.  II,  p. 308 ; 

1830:  Tachina.     Blepharipeza  rufipalpis  Macquart,  Dipt.  Exot., 

Vol.  II,  Part  II,  p.  212  (55);  1843.     Tachina  latifrom  Walker, 

Insecta  Sauudersiana,  p.  284;  1856.) leucophrys  Wied. 

Abdomen  reddish  yellow,  a  black  dorsal  vitta;  length,  10  to  14  mm. 
Toronto,  Canada;  Oswego  and  New  York,  N.  Y.;  Colorado,  and 
California.  (Diptera  Amer.  Septen.  Indigena,  Centuria  X,  No. 
67;  1872.  Blepharipeza  fulvipes  Bigot,  Ann.  Soc.  Entomol. 
France,  p.  92;  1888.  Blepharipeza  exul  Townseud,  Canadian 
Entomologist,  Vol.  XXIV,  p.  64;  March,  1892.  Blepharipeza 
rufescens  Townsend,  Trans.  Am.  Ent.  Soc.,  Vol.  XIX,  p.  90; 
April,  1892.  Rileya  americana  Brauer  and  Bergen  s  tarn  in  7  Zweif. 
Kais.  Mus.  Wien,  VI,  p.  204;  1893:  also  in  lift.) adusta  Loew. 

Genus  WINTHEMIA  Desy. 

Winthemia  Dosvoidy,  Essai  stir  lea  Myodaires,  p.  173;  1830. 

Chetoliga  Rondani,  Dipterologiae  Italic®  Prodromus,  Vol.  I,  p.  66;  1856. 

This  synonomy  has  already  been  published  by  Brauer  and  Bergen- 
stamin.1    Desvoidy  (loc.  eit.)  gives  the  Musea  quadripmtulata  Fabr.  as 
the  type  of  Winthemia;  and  this  species  is  included  by  Rondani  in  his 
genus  Chetoliga  (loc.  eit.,  Vol.  Ill,  pp.  105  and  108): 
1.  Thorax  bearing  four    postsutural    and  two  sternopleural    macro- 

chsetie 2. 

Tborax  bearing  three  postsutural  and  three  sternopleural  macro- 
chuetee;  black,  the  palpi  yellow,  frontal  vitta  dark  brown;  front 
in  male  slightly  broader  than  either  eye;  antennae  six-sevenths 
as  long  as  the  face,  third  joint  nearly  three  times  as  long  as  the 
second,  arista  thickened  nearly  to  the  middle,  cheeks  one  sixth 
as  broad  as  the  eye  height;  thorax  gray  pollinose,  marked  with 
four  black  vittoe;  scutellum  bearing  four  marginal  pairs  of  ma- 
crocha*tiE,  of  which  the  second  and  apical  pairs  are  shorter  than 
the  others;  abdomen  wholly  gray  pollinose,  the  bristly  hairs 
rather  long  and  suberect,  second  segment  bearing  a  marginal 
pair,  the  third  a  marginal  row  of  macrochaetae,  those  on  the 
fourth  segmeut  scarcely  longer  than  the  bristly  hairs;  hind 
tibiae  outwardly  ciliate  and  with  a  much  longer  bristle  near  the 
middle,  front  pul villi  as  long  as  the  last  tarsal  joiut;  wings 
hyaline,  fourth  vein  beyond  the  bend  almost  straight;  calyp- 
teres  white;  length,  7  mm.  Maryland.  A  single  male  speci- 
men, collected  by  the  writer  in  June.  Type  No.  3628,  TJ.  S. 
National  Museum obscura  n.  sp. 


1  Zweif.  Rain.  Mus.  Wien,  VI,  p.  239;  1893. 
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2.  Palpi,  scutellum,  and  apex  of  abdomen,  black;  third  antennal  joint 
in  the  female  three  times  as  long  as  the  second,  hind  tibia*  out- 
wardly near  the  middle  bearing  a  bristle  which  is  nearly  twice 
as  long  as  the  adjacent  ones;  length,  7  mm.  Los  Angeles 
County,  Cal.    (Ann.  Soc.  Entomol.  France,  p.  258$  1888:  Ghee- 

tolyga.) nigri/acies  Bigot. 

Palpi,  scutellum,  and  apex  of  abdomen,  yellowish ;  third  antennal 
joint  in  the  female  about  twice  as  long  as  the  second,  no  longer 
bristles  on  outer  side  of  the  hind  tibiae  near  the  middle;  females 
usually  with  a  marginal  pair  of  macrocha&tee  on  the  second 
abdominal  segment,  which  is  generally  wanting  in  the  males; 
length,  6  to  12  mm.  London,  Canada;  White  Mouutaius  and 
Franconia,  N.  H.;  Agawam,  Mass.;  Delaware  County,  Pa.; 
Ithaca,  N.  Y.;  Chester,  Pa.;  District  of  Columbia;  Portsmouth, 
Va.;  Shreveport,  La. ;  Illinois;  Agricultural  College,  Mich. ;  St. 
Louis,  Mo. ;  Washington,  and  Gerraauy.  Four  males  from  Ger- 
many received  from  Zeller  and  by  him  labeled  Nemorcea  4-pustu- 
lata.  (Entom.  Systematica,  Vol.  IV,  p.  324;  1794 :  Musca.  The 
following  synonymy  is  by  Schiner  in  Faun.  Austriaca,  Vol.  I,  p. 
454:  Winthemia  cinerea  Desvoidy,  Ann.  Soc.  Entomol.  France, 
p.  270;  1847.  The  following  is  by  the  writer:  Exorista  leu- 
canice  Kirkpatrick,  Ohio  Agricultural  Report  for  1860,  p.  757; 
1801.  The  following  is  given  in  Osten  Sacken's  Catalogue: 
Exorista  ostensackenii  Kirkpatrick,  loc.  cit.  JSenometopia  mili- 
tarts  Walsh,  Trans.  111.  State  Agric.  Soc,  Vol.  IV,  p.  367;  Sep- 
tember, 1861.  The  following  is  by  the  writer :  Exorista  cecropice 
Riley  MS.,  from  the  proposed  type  specimen.  Tachina  deile- 
philw  Osten  Sacken,  Canadian  Entomologist,  Vol.  XIX,  p.  164; 
September,  1887.  Exorista  in/esta  Williston,  in  Fourteenth 
Report  State  Ent.  Illinois,  p.  65;  1885.  Chcetolyga  rufonotata 
Bigot,  Ann.  Soc.  Entomol.  France,  p.  257;  1888.  Chcetolyga 
rufopicta  Bigot,  loc.  cit.,  p.  259.  Exorista  ciliata  Townsend, 
Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  p.  363 ;  Dec,  1891.  Exorista 
platysamice  Townsend,  loc.  cit.,  Vol.  XIX,  p.  288;  Dec,  1892. 
Exorista  datance  Townsend,  loc  cit.  Chcetolyga  deilephiltc  O.  S., 
Brauer  and  Bergenstamm  in  litt) quadripustulata  Fabr. 

Genus  MUSCOPTERYX  Town. 

Muscopteryx  Townsend,  Canadian  Entomologist,  Vol.  XXIV,  p.  170;  July,  1892. 

Our  species  is  black,  including  the  palpi;  three  postsutural  and  three 
sternopleural  macrochaetae;  length,  9  mm.    Missouri.    (Loc.  cit,  p.  171.) 

chwtosula  Town. 
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Genus  PAEADIDTMA  Br.  and  Berg. 

Paradidyma  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  V,  p.  382;  1891. 
Atrophopoda  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  p.  373;  December,  1891. 
Lachnomma  Townsend,  loc.  cit.,  Vol.  XIX,  p.  103;  May,  1892. 

The  synonymy  of  Lachnomma  with  Paradidyma  is  given  with  a  query 
by  Brauer  aud  Bergenstamm.1  In  the  Trans.  Amer.  Ent.  Soc  for 
1895,  page  77,  Mr.  Townsend  suggests  that  the  supposed  type  species 
of  his  two  genera,  Atrophopoda  and  Lachnomma,  are  but  the  opposite 
sexes  of  one  and  the  same  species,  and  the  specimens  in  the  National 
Museum  fully  establish  the  accuracy  of  this  supposition.  Our  single 
species  is  black,  the  palpi  and  apex  of  proboscis  yellowish;  three 
postsutural  and  three  sternopleural  macrochaetae;  length,  6  to  9  mm. 
Springfield,  Mass.;  northern  Illinois;  District  of  Columbia;  Georgia; 
Agricultural  College,  Miss.;  Texas;  Custer  County,  Colo.;  Las  Cruces, 
N.  Mex. ;  and  Kern  County,  Cal.  (Trans.  Amer.  Ent.  Soc.,  Vol.  XVIII, 
p.  374;  December,  1891 :  Atrophopoda.  Lachnomma  magnicomis  Town- 
send,  loc.  cit,  Vol.  XIX,  p.  104;  May,  1892.  ? Paradidyma  sp.,  Brauer 
and  Bergenstamm  in  UtU) singularis  Town. 

Genus  ATR0PH0PALPUS  Tcwn. 

Atrophopalpus  Townsend,  Entomological  News,  Vol.  Ill,  p,  130;  June,  1892. 

Our  single  species  is  black,  the  palpi  yellowish;  three  postsutural 
and  two  sternopleural  macrochaetae ;  length,  4§  to  7  mm.  Lake  Worth, 
Fla.    (Loc.  cit.,  p.  131.) wngusticornis  Town. 

Genus  METACHiETA  Coq. 

Metachceta  Coquillett,  Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  98;  September,  1895. 

Our  single  species  is  black,  the  palpi  and  apex  of  proboscis  yellow; 
body  not  polliuose;  three  postsutural  and  two  sternopleural  macro- 
chaetae ;  length,  4  to  5  mm.  From  the  type  specimen.  Toronto,  Canada; 
Franconia,  N.  H.;  northern  Illinois;  Colorado,  and  Santa  Cruz  Moun- 
tains, California.  (List  of  Dipterous  Insects,  Part  IV,  p.  795;  1849: 
Tachina.  Metachceta  atra  Coquillett,  Journal  N.  Y.  Ent.  Soc.,  Vol.  Ill, 
p.  99;  September,  1895.) helymm  Walk. 

Genus  PHORICHiETA  Bond. 

Soopolia  Desvoidy,  Essai  sur  les  Myodaires,  p.  268;  1830.    (Non  Huebner;  1816.) 
Phorichceta  Ron  dan  i,  Dipterologiie  Italic*  Prodromus,  Vol.  IV,  p.  8;  1861. 

The  latter  name  was  proposed  to  take  the  place  of  Scopolia,  which  is 
preoccupied  in  the  Lepidoptera.  Our  species  has  the  sides  of  the  front 
and  the  body  shining  black,  and  destitute  of  pollen;  three  postsutural 
and  two  or  three  sternopleural  macrochaetae;  wings  hyaline,  the  veins 
and  crossveins  sometimes  bordered  with  brown;   length  4  to  6  mm. 


1  Zweif.  Kais.  Mus.  Wien,  VI,  p.  193;  1893. 
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White  Mountains  and  Franconia,  N.  H.;  Beverly,  Mass.;  northern  Illi- 
nois; Colorado;  British  Colombia;  Easton,  Wash.,  and  Placer  and  Los 
Angeles  counties,  Cal.    (In  Cook's  Notes  on  Injurious  Insects,  p.  5; 

1884 :  Seopolia.) sequax  Will. 

Unrecognized  species. — P.!  (Seopolia)  lateralis  Macquart;  America 
(probably  South  America). 

Genus  CR2BT0PLAGIA  Coq. 
Chastoplagia  Coquillett,  Journal  N.  Y.  Ent.  Soo.,  Vol.  Ill,  p.  96;  September,  1895. 

Our  single  species  is  black,  the  second  antennal  joint  and  the  palpi 
yellow;  three  postsutural  and  three  sternopleural  macrochaetae;  wings 
blackish  along  the  veins  of  the  costal  half;  length,  7  mm.  District  of 
Columbia  and  southern  Illinois.    (Loc.  cit.) atripennis  Coq. 

Genus  METOPIA  Meig. 

Metopia  Meigen,  in  111  iter's  Magazin  fUr  Insektenkunde,  Vol.  II,  p.  280;  1803. 
Ophelia  Desvoidy,  Essai  sur  lea  Myodaires,  p.  120;  1830. 

This  synonymy  is  given  by  Macquart  *  and  repeated  by  Schiner  *  and 
by  Brauer  and  Bergenstamm.3  Our  single  species  is  black,  including 
the  palpi,  sides  of  abdomen  sometimes  partly  yellow;  three  postsutural 
and  two  sternopleural  macrochaetae;  length  6  to  8  mm.  White  Moun- 
tains, New  Hampshire;  Beverly,  Mass. ;  District  of  Columbia;  northern 
Illinois;  Kenedy,  Tex.;  Colorado;  Los  Angeles  County,  Cal.;  Wash- 
ington; France;  Germany,  and  Austria.  A  male  from  Austria,  from 
the  old  Schiner  collection,  received  from  Brauer  and  Bergenstamm  and 
by  them  labeled  Metopia  leucocephala  (Bossi)  Schiner;  three  males  from 
Germany,  received  from  Zeller,  and  by  him  labeled  Metopia  leucocephala; 
also  one  specimen  of  each  sex  from  France,  received  from  H.  du  Buysson, 
and  labeled  as  above.  (Fauna  Etrusca,  Yol.  II,  p.  1501;  1791:  Musca. 
Musca  labiata  Fabricius,4  Entomologia  Systematica,  Vol.  IV,  p.  329; 
1794.  Araba  squamipallens  Desvoidy,  Essai  sur  les  Myodaires,  p.  130; 
1830.  Araba  grisea  Desvoidy,  loc.  cit.,  p.  131.  Begeeria  lateralis  Mac- 
quart,  Dipt. Exot., Sup. Ill, p. 208 [48];  1847.  Metopia luggeri Townsend, 
Can.  Entom.,  Vol.  XXIV,  p.  69;  March,  1892.) leucocephala  Bossi. 

Genus  ABABA  Dear. 

Araba  Desvoidy,  Essai  snr  les  Myodaires,  p.  127;  1830. 

Eumetopia  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  114;  1889. 

This  synonymy  has  already  been  acknowledged  by  the  last-men- 
tioned authors.5    Our  single  species  is  wholly  black;  front  in  male 


1  Annales  8oc.  Ent.  France,  p.  436;  1850. 

*  Fauna  Austriaca,  Vol.  I,  p.  498;  1862. 

*Zweif.  KaiB.  Mus.  Wien,  VI,  p.  234;  1893. 

«This  synonymy  is  given  by  Meigen  and  repeated  by  most  subsequent  authors. 
The  synonymy  of  squamipallens  is  according  to  Schiner;  the  remainder  is  by  the 
writer. 

»Zweif.Kais.Mus.Wien,V,p.359;  1891. 
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silvery,  including  the  vitta,  in  the  female  grayish  pollinose,  the  vitta 
brownish;  orbital  bristles  present  in  both  sexes;  three  postsataral  and 
two  steruoploural  inacrocha?tae,  thorax  of  male  grayish  pollinose  except 
on  the  front  end,  not  vittate,  that  of  the  female  gray  pollinose  and 
marked  with  four  black  vitto ;  abdomen  gray  pollinose,  last  three  seg- 
ments black  on  the  hind  margins,  or  each  marked  with  three  black 
spots;  length,  4  to  6  mm.  Northern  Illinois;  Colorado,  and  Los  An- 
geles County,  Cal.  ( Journ.  N.  Y.  Ent.  Soc.,Vol.  Ill,  p.  103 ;  September, 
1895.) tergata  Coq. 

Genus  OPSIDIA  Coq. 

Opsidia  Coquillett,  Journal  N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  102;  September,  1895. 

Our  single  species  is  black,  the  first  two  joints  of  the  antennae  and 
the  palpi  yellow;  three  postsutural  aud  two  or  three  sternopleural 
inacrochieta* ;  length,  9  mm.  From  the  type  specimen.  Massachusetts; 
Atlantic  City,  N.  J.,  and  Iowa.    (Loc.  cit.) gonioides  Coq. 

Genus  HTLARELLA  Eond. 

HilareUa  Rondani,  Pipterologite  Italic*©  Prodroinus,  Vol.  I,  p.  70 ;  1856. 
Eumaeronychia  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  98;  May,  1892. 
Gymnojmsopa  Towneend,  loc.  cit.,  p.  108. 

This  synonymy  is  by  the  writer.  All  of  our  species  have  three  post- 
sutural and  two  sternopleural  macrochaetee : 

1.  Tip  of  abdomen  black,  scutellum  bearing  three  pairs  of  marginal 

macrochietae 2. 

Tip  of  abdomen  and  the  genitalia  yellow,  scutellum  bearing  only 
two  pairs  of  marginal  macrochaBta?,  abdomen  gray  pollinose, 
hind  margins  of  the  first  three  segments  black,  third  vein  bristly 
at  least  halfway  to  the  small  crossvein,  arista  thickened  on  the 
basal  half;  length,  6  to  8  mm.  From  a  cotype  specimen  received 
from  Mr.  Townsend.  Las  Cruces,  N.  Mex.,  and  Los  Angeles 
County,  Cal.  (Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  99;  May, 
1892 :  Eumaeronychia.) decens  Town. 

2.  Third  vein  bristly  at  least  halfway  to  the  small  crossvein : .  3. 

Third  vein  bearing  from  one  to  four  bristles  near  its  base 4. 

3.  Arista  thickened  on  at  least  the  basal  three-fifths,  abdomen  gray 

pollinose,  the  first  three  segments  each  marked  with  from  one  to 
three  black  spots,  hind  margin  of  the  fourth  segment  also  black, 
autenute  usually  but  not  always  yellow;  length,  5  to  9  mm. 
Franconia,  N.  H.  j  New  Bedford,  Mass. ;  Avalon  and  Angelsea, 
N.  J.,  and  northern  Illinois.  From  the  type  specimen.  (Jour- 
nal N.  Y.  Ent.  Soc,  Vol.  Ill,  p.  106;  September,  1895:     Gymno- 

prosopa.) fulnicornis  Coq. 

Arista  at  most  thickened  on  the  basal  two-fifths,  abdomen  shining 
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black,  the  bases  of  the  last  three  segments  gray  pollinose; 
length,  4  to  5  mm.  Southern  Illinois ;  Atlanta,  Ga.,  and  Florida. 
(Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  109 ;  May,  1892:  Qymno- 
pro80pa.  Oymnopro8opa  argentifrons  Townsend,  loc.  cit.  Qymno- 
prosopa  clarifrons  Townsend,  loc.  cit.) polita  Town, 

4.  Third  vein  bearing  three  or  four  bristles  near  its  base,  the  outermost 

at  the  first  fifth  of  distance  to  the  small  cross  vein,  abdomen  gray 
pollinose  and  marked  with  five  rows  of  black  spots,  the  two 
outer  ones  situated  on  the  lateral  margins;  arista  thickened  on 
the  basal  two-fifths;  length,  5  to  6  ram.  Clemen  ton,  N.  J.;  Tif- 
ton,  Ga. ;  Colorado,  and  Los  Angeles  Co.,  Cal.  (Diptera  Scandi- 
navian Vol.  Ill,  p.  1213;  1844:  Miltogramma.) . .  siphonina  Zett. 
Third  vein  bearing  a  single  bristle  near  its  base,  arista  thickened 
on  the  basal  three-fourths 5. 

5.  Frontal  vitta  next  the  antennae  almost  as  wide  as  either  side  of  the 

front,  abdomen  gray  pollinose,  the  first  segment  and  three  large 
spots  ou  the  second  and  third  shining  black;  black;  face  white, 
sides  of  front  yellowish  pollinose,  front  in  the  male  one-half,  in 
the  female  as  wide  as,  either  eye,  two  pairs  of  orbital  bristles  in 
both  sexes,  antennae  four-fifths  as  long  as  the  face,  the  third 
joint  four  times  as  long  as  the  second,  penultimate  joint  of  arista 
broader  than  long,  cheeks  scarcely  one-sixth  as  broad  as  the 
eye  height,  vibrissas  fully  developed,  only  two  or  three  bristles 
above  each;  thorax  gray  pollinose,  marked  with  four  black 
vittae,  scutellnm  gray  pollinose,  the  sides  black,  wings  hyaline, 
calypteres  white,  raacrochaetae  of  abdomen  short  and  depressed, 
only  marginal;  length,  4  to  5  mm.  Southern  Illinois  and  Colo- 
rado. One  male  and  two  females,  the  former  collected  by  Mr. 
Charles  Eobertson,  the  latter  by  Mr.  Carl  F.  Baker.  Type  No. 
3634,  U.  S.  National  Museum aristalis  n.  sp. 

Frontal  vitta  next  the  antennae  less  than  one-third  as  wide  as  either 
side  of  the  front;  black,  the  antennae,  face,  palpi,  and  first  three 
segments  of  abdomen  yellow,  abdomen  shining  except  the 
whitish  pollinose  bases  of  the  last  three  segments;  front  in  both 
sexes  almost  as  wide  as  either  eye,  antennae  in  the  male  five- 
sixths,  in  the  female  three-fourths,  as  long  as  the  face,  the  third 
joint  in  the  male  six,  in  the  female  four,  times  as  long  as  the 
second,  thorax  gray  pollinose,  not  vittate,  wings  hyaline,  calyp- 
teres white;  length,  4  to  5  mm.  Holly  Springs,  Miss.  Three 
males  and  one  female,  collected  by  F.  W.  Mally . .  rnftventris  n.  sp. 

Unrecognized  species. — //.  (Eumacronychia)  elita  Townsend,  Trans. 
Amer.  Ent.  Soc.,  Vol.  XIX,  p.  100;  1892.     Las  Cruces,  N.  Mex. 
3359 9 
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Genus  TRICOGENA  Bond. 

Tricogena  Rondani,  Dipterologite  Italic*  Prodromus,  Vol.  I,  p.  88;  1856. 
Frauenfeldia  Egger,  Verhand.  Kaie.-Kon.  Zool.-Botan.  Gesell.,  Vol.  XV,  p.  297;  1865. 

This  synonymy  is  according  to  Brauer  and  Bergenstamm : i 
Palpi  yellow,  insect  elsewhere  black;  front  of  female  one  and  one- 
fourth  times  as  wide  as  either  eye,  two  pairs  of  orbital  bristles, 
frontal  bristles  descending  to  the  arista,  sides  of  face  each  at 
narrowest  part  one-half  as  wide  as  the  facial  depression,  each 
bearing  two  downwardly  curving  macrochaetae,  the  lowest  of 
which  is  nearly  on  a  level  with  lower  ends  of  eyes,  cheeks  two- 
fifths  as  wide  as  the  eye-height,  vibrissae  slightly  above  the  oral 
margin,  one  or  two  bristles  above  each;  antenna  four-fifths  as 
long  as  the  face,  the  third  joint  only  slightly  longer  than  the 
second,  arista  thickened  on  the  basal  fourth,  the  penultimate 
joint  broader  than  long;  thorax  whitish  pollinose,  not  distinctly 
vittate,  three  postsutural  and  two  sternopleural  macrochaetae, 
scutellum  beariug  three  long  marginal  pairs,  abdomen  shining, 
the  bases  of  the  second  and  third  segments  whitish  pollinose, 
first  three  segments  bearing  marginal  macrochaetae ;  middle  tibue 
each  bearing  two  on  the  front  side  near  the  middle ;  wings  whitish 
hyaline,  the  costal  edge  brownish,  third  vein  bearing  two  bristles 
at  the  base,  hind  crossvein  midway  between  the  small  and  the 
bend,  petiole  of  apical  cell  slightly  shorter  than  the  small  cross- 
vein,  calypteres  white;  length,  5  mm.  Colorado.  A  female 
specimen.  Type  No.  3635,  U.  S.  National  Museum .eostalis  n.  sp. 
Palpi  black,  insect  elsewhere  black ;  front  of  female  almost  as  wide  as 
either  eye,  frontal  bristles  descending  slightly  below  base  of 
first  antennal  joint,  sides  of  face  at  narrowest  part  each  one-fifth 
as  wide  as  the  median  depression,  each  bearing  a  row  of  macro- 
chaetae and  scattered  black  hairs,  cheeks  nearly  one-third  as 
broad  as  the  eye  height,  antenna  three-fourths  as  long  as  the 
face,  the  third  joint  twice  as  long  as  the  second ;  body  with  a 
strong  brassy  tinge,  three  sternopleural  macrochaetap,  bases  of 
last  three  segments  of  abdomen  whitish  pollinose;  wings  hya- 
line, the  portion  in  front  of  fifth  vein  tinged  with  yellowish, 
especially  along  the  veins  and  crossveins,  third  veiu  bristly 
almost  to  the  small  crossvein;  leugth,  7  mm.,  otherwise  as  in 
the  above  description  of  eostalis.  Franconia,  N.  H.  A  single 
female  specimen  collected  by  Mrs.  A.  T.  Slosson.  Type  No. 
3030,  T7.  S.  National  Museum setipennis  n.  sp. 


'Zweif.  KaiH.  Mu«.\Vieii,V[,  p.  238;  1893. 
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Genus  BRACHYCOMA  Bond. 

Brackycoma  Rondani,  Dipterologiw  Italics  Prodroraus,  Vol.  I,  p.  69;  1856. 
Laccoprosopa  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XVIII,  p.  365;  December,  1891. 
Sarcotachinella  Townsend,  loc.  cit.,  Vol.  XIX,  p.  110;  1892. 

A  comparison  of  a  cotype  specimen  of  Laccoprosopa  sarcophagina 
(the  type  species  of  this  genus)  kindly  submitted  by  Mr.  Charles  Rob- 
ertson, of  Oarliuville,  111.,  with  a  specimen  of  Brackycoma  devia  (the 
type  species  of  the  latter  genus)  received  from  and  identified  by  Brauer 
and  Bergenstanim,  fails  to  disclose  any  difference  of  generic  impor- 
tance; and  the  same  is  true  in  regard  to  specimeus  that  I  identify  as 
Sarcotachinella  intermedia  Town.  All  of  our  species  have  only  three 
postsutural  macrochsetae : 

1.  Fourth  segment  of  abdomen  wholly  black 3. 

Fourth  segment  largely  yellow,  abdomen  destitute  of  discal  macro- 

chseta?,  scutelium  bearing  three  marginal  pairs,  bend  of  fourth 
vein  appendiculate .  2. 

2.  Sides  of  face  each  bearing  a  row  of  macrochjetie,  palpi  black; 

length,  8  to  10  mm.     Southern  California.     (Entomological 

News,  Vol.  V,  p.  172;  June,  181)4.) . .  davidsoni  Coq. 

Sides  of  face  bearing  short  bristly  hairs  not  disposed  in  rows,  palpi 
yellow;  black,  the  palpi  and  fourth  abdorniual  segment  yellow, 
antennae  more  or  less  reddish;  front  in  the  male  one-half,  in 
the  female  almost,  as  wide  as  either  eye,  three  pairs  of  orbital 
bristles  in  the  female,  wanting  in  the  male;  cheeks  two- thirds 
as  wide  as  the  eye  height;  antennas  five  sixths  as  long  as  the 
face,  the  third  joint  one  and  two-thirds  times  as  long  as  the 
second,  arista  thickened  on  the  basal  fourth;  abdomen  gray 
poilinose,  the  first  three  segments  marked  with  a  black  dorsal 
vitta  and  two  subdorsal  rows  of  black  spots  situated  on  the 
hind  margins  of  the  segments;  second  segment  bearing  a  small 
marginal  pair  of  macrocha?tae,  the  third  and  fourth  each  with  a 
marginal  row;  front  pulvilli  of  male  slightly  longer  than,  of 
the  female  two-thirds  as  long  as,  the  last  tarsal  joint;  wings 
hyaline,  third  vein  bristly  almost  halfway  to  the  small  cross- 
vein,  calypteres  white;  length,  7  to  8  mm.  Connecticut  and 
Virginia.  A  single  specimen  of  each  sex,  that  from  Virginia 
collected  by  Theodore  Pergande  May  23,  1884.  Type  No.  3G38, 
U.  S.  National  Museum apicalis  n.  sp. 

3.  Second  and  third  segments  of  abdomen  destitute  of  discal  macro- 

chaetse,  thorax  marked  with  three  or  five  black  vittae 4. 

Second  and  third  segments  bearing  discal  niacrochsetse,  thorax 
marked  with  four  black  vittae;  black,  the  palpi  and  base  of 
third  autennal  joint  yellow;  front  in  female  three-fourths  as 
wide  as  either  eye,  two  pairs  of  orbital  bristles,  antenna*  four- 
fifths  as  long  as  the  face,  the  third  joint  scarcely  longer  than 
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the  second,  arista  thickened  on  the  basal  fourth,  sides  of  face 
each  bearing  a  single  row  of  macrochfetae,  cheeks  one-fourth  as 
wide  as  the  eye  height;  scutellum  bearing  three  pairs  of  long 
marginal  macrochiete;  abdomen  opaque  gray  pollinose,  with 
darker  reflecting  spots,  first  and  second  segments  with  a  mar- 
ginal pair,  second  and  third  each  with  a  discal  pair,  third  with 
a  margiual  row,  and  the  fourth  with  three  rows  of  macrochaetse; 
wings  hyaline,  third  vein  bristly  halfway  to  the  small  crossvein, 
apical  cell  short  petiolate,  calypteres  white;  length,  6  mm. 
San  Diego,  Tex.  A  female  collected  May  2,  1895,  by  B.  A. 
Sch warz.    Type  No.  3639,  U.  S.  National  Museum  .pulverea  n.  sp. 

4.  Scutellum  bearing  only  two  pairs  of  long  marginal  macroch&tae,  cos- 
tal spine  much  longer  than  the  small  crossvein ;  length,  8  to  9 
mm.  Westville,  N.  J.;  Potomac  Creek,  Va.;  Tifton,  Ga.,  and 
Florida.    (Trans.  Amer.  Ent.  Soc.,  Vol.  XIX,  p.  Ill ;  May,  1892: 

Sarcotachinella.) intermedia  Town. 

Scutellum  bearing  three  pairs  of  long  marginal  macroch&tae,  costal 
spine  noticeably  shorter  than  the  small  crossvein;  length,  6  to 
8mm.  Cumberland  County,  N.  J.,  and  southern  Illinois.  (Trans. 
Amer.  Ent.  Soc,  Vol.  XVIII,  p.  306;  December,  1891:  Laeco- 

pro8opa.) sarcophagina  Town, 

Unrecognized  species. — B.(  f )  macropogon  Bigot,  Ann.  Soc.  Ent.  France, 

p.  259;  1888.    California. 

Genus  EUTHYPROSOPA  Town. 

Euthyprosopa  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  106;  May,  1892. 

Our  single  species  is  black,  the  antenme,  middle  of  face,  lower  part 
of  bead,  the  palpi,  corners  of  thorax,  scutellum,  hind  margin  of  each 
segment  of  abdomen,  apices  of  femora  and  the  tibiae,  yellow;  three  post- 
sutural  and  two  sternopleural  macrochaite;  length,  7  mm.  From  a 
cotype  specimen.  Las  Cruces,  N.  Mex.  (Loc.  cit.,  p.  107.)  .petiolata  Town. 

Genus  GONIA  Meig. 

Gonia  Meigen,  in  Illiger's  Magazin  fur  Insektenkunde,  Vol.  II,  p.  280;  1803. 

Rhedia  Desvoidy,  Essai  sur  lea  Myodaires,  p.  74 ;  1830. 

Beaumuria  Desvoidy,  loc.  cit.,  p.  79. 

Uomera  Desvoidy,  Annales  Soc.  Ent.  France,  p.  315;  1851. 

Pissemya  Desvoidy,  loc.  cit.,  p.  318. 

Desvoidy  proposed  the  name  Rhedia  for  the  genus  Gonia,  errone- 
ously stating  that  the  latter  term  had  been  previously  used  in  Con- 
chology,  and  in  the  Annales  Soc.  Entomol.  France,  second  series, 
p.  309,  he  states  that  his  genus  Beaumuria  contains  the  males,  and 
Khedia  the  females,  of  the  same  species.  The  synonymy  of  Isomera  is 
by  Schiner,1  and  that  of  Pissemya  is  by  Brauer  and  Bergenstamm.1 


1  Fauna  Austriaca,  Vol.  I,  p.  441;  1862. 
3Zweif.  Kais.  Mils.  Wien,  VI,  p.  235;  1893. 
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All  of  our  species  have  four  postsutural  and  four  sternopleural  macro- 
cluetae,  and  at  most  with  only  two  marginal  macrochaetae  on  the  first 
segment  of  the  abdomen;  hind  tibiae  outwardly  ciliate,  two  pairs  of 
orbital  bristles  in  both  sexes: 

1 .  Third  joint  of  antennae,  except  sometimes  the  base,  black 2. 

Third  joint  of  anteunse  deep  yellow;  otherwise  as  in  capitata;  length, 

11  to  13  mm.  Maryland;  St.  Louis,  Mo.,  and  Georgia.  (Cana- 
dian Entomologist,  Vol.  XIX,  p.  10;  January,  1887.  Oonia 
sagax  Townsend,  Canadian  Entomologist,  Vol.  XXIV,  p.  65; 
March,  1892.) senilis  Will. 

2.  Viewed  from  the  side,  the  head  projects  in  front  of  the  eye  only 

slightly  more  than  the  horizontal  diameter  of  the  eye,  and  is 
sparsely  covered  with  bristly  hairs;  sides  of  front,  when  viewed 
from  behind,  shining,  destitute  of  pollen  except  next  the  eyes; 
abdomen  black,  the  sides  sometimes  partly  or  wholly  reddish  or 
yellow,  bases  of  last  three  segments  gray  pollinose;  length,  9  to 
14  mm.  Toronto,  Canada;  Beverly,  Mass.;  Oswego,  N.  Y.; 
District  of  Columbia;  North  Carolina;  Georgia;  Detroit,  Mich.; 
Illinois;  Ames,  Iowa;  Missouri:  Sunnyside,  Ark.;  Kansas; 
Texas;  Colorado;  California;  Pullman,  Wash.,  and  Austria. 
A  male  specimen  from  Austria  received  from  Brauer  and  Ber- 
genstamm  and  by  them  labeled  Oonia  capitata  DeGeer.1  {Me- 
moires  servir  THistoire  Insectes,  Vol.  VI,  p.  12;  1776:  Musca. 
Oonia  frontosa  Say,  Journal  Acad.  Nat.  Sci.  Phila.,  Vol.  VI, 
p.  175;  1829.  Oonia  philadelphica  Macquart,  Dipteres  Exo- 
tiques,  Vol.  II,  Part  III,  p.  208  [51];  1842.  Oonia  albifrons 
Walker,  List  of  Dipterous  Insects,  Part  IV,  p.  798;  1849. 
Oonia  exul  Williston,  Can.  Entomologist,  Vol.  XIX,  p.  11;  Jan., 
1887.  Oonia  sequax  Williston,  loc.  cit.,  p.  12.). capitata  DeGeer. 
Viewed  from  the  side,  the  head  projects  in  front  of  the  eye  almost 
twice  the  horizontal  diameter  of  the  eye  and  is  densely  covered 
with  bristly  hairs;  sides  of  front  when  viewed  from  behind 
wholly  covered  with  white  pollen;  black,  the  front,  including 
the  vitta,  the  face,  cheeks,  palpi,  humeri,  hind  end  of  thorax, 
scutellum,  and  sides  of  the  first  three  segments  of  the  abdomen 
except  the  hind  margin  of  the  third,  yellow;  front  in  profile 
only  slightly  convex,  almost  at  right  angles  to  the  occiput,  in 
the  male  two  and  one-half  times  as  wide  as  either  eye,  frontal 
bristles  descending  to    base  of  second  antennal  joint,  two  or 

1  The  synonymy  of  this  species  in  Europe  is  very  uncertain  and  unsatisfactory.  It 
will  doubtless  be  found  that  ornata  Meigen  and  fasciuta  Meigen  are  but  colorational 
form b  of  capitata  DeGeer.  Our  specimens  of  the  latter  from  this  country  show  every 
possible  gradation  from  those  with  the  abdomen  wholly  black  to  those  that  have  it 
yellow  and  marked  with  a  narrow  black  dorsal  vitta.  A  female  having  the  abdomen 
wholly  black  except  a  small  yellowish  spot  on  each  side  of  the  second  segment  was 
taken  united  in  coition  to  a  male  in  which  the  sides  of  the  first  three  segments  were 
almost  wholly  yellowish. 
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three  irregular  rows  of  macrochsetas  on  the  outer  side  of  each 
row,  the  front  near  the  eyes  densely  covered  with  rather  loug 
bristly  hairs,  sides  of  face  each  one  and  one-half  times  as  wide 
as  the  median  depression,  densely  covered  with  rather  long  black 
bristly  hairs  which  are  less  numerous  along  the  facial  ridges, 
the  latter  bare  except  that  there  are  two  or  three  bristles  above 
the  vibrissa,  cheeks  two-thirds  as  broad  as  the  eye  height, 
antennae  almost  as  long  as  the  face,  the  third  joint  six  times  as 
long  as  the  second,  arista  thickened  to  the  tip,  the  penultimate 
joint  as  long  as  the  last  one;  thorax  whitish  pollinose,  marked 
with  four  black  vittte;  scutellum  bearing  three  pairs  of  long 
marginal  and  a  very  short  apical  pair  of  macrochaeta* ;  abdo- 
men wholly  covered  with  whitish  pollen,  the  hairs  rather  long 
and  suberect,  first  two  segments  each  bearing  a  marginal  pair, 
the  third  with  a  marginal  row,  the  fourth  covered  on  its  apical 
half  with  macrocha*taE> ;  front  pulvilli  of  male  three-fourths  as 
loug  as  the  last  tarsal  joint;  wings  hyaline,  third  vein  bristly 
one-third  of  distance  to  the  small  crossvein,  hind  crossvein 
arcuate,  its  posterior  end  slightly  nearer  the  wing  margin  than 
to  the  small  crossvein,  calypteres  white;  length,  14  mm.  Los 
Angeles  Co.,  Cal.  A  male  specimen  captured  by  the  writer  in 
April.  Type  No.  3G40,  U.  S.  National  Museum. .  .turgida  n.  sp. 
Unrecognized  npecies. — G.  porca  Williston,  Canadian  Entomologist, 
Vol.  XIX,  p.  10;  1S87.    Mount  Hood,  Oreg. 

Genus  SPALLANZANIA  Detv. 

Spall  an  zania  Desvoidy,  Kssni  sur  les  Myodaires,  p.  78;  1830. 

Cnephalia  Rondani,  IMpterologhc  Italics  Prodromue,  Vol.  I,  p.  62;  1856. 

Acroglo88a  Williston,  in  Srudder's  Butterflies  of  New  England,  Vol.  Ill,  p.  1916;  1889. 

P8eudogonia  Brauer  and  Bergenstanim,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  100;  1889. 

Brauer  and  Bergenstamm  have  already  placed  Spallauzania,  Cne- 
phalia and  Pseudogonia  as  subgenera  of  one  genus,1  and  Mr.  F.  U. 
Snow  has  united  these  subgenera  into  oue  genus.2  The  synonymy  of 
Acroglossa  is  by  the  writer.*  Our  species  are  black,  the  palpi,  scu- 
tellum,  and  sometimes  the  sides  and  apex  of  abdomen  and  the  first  two 
joints  of  antennas  yellow;  four  postsutural  and  four  or  five  sterno- 
pleural  macrocluvta* :  two  pairs  of  orbital  bristles  in  the  female,  want- 
ing in  the  male: 
1.  Facial  depression  as  wide  as  either  side  of  face,  bristles  on  the  latter 

not  arranged  in  rows 2. 

Facial  depression  twice  as  wide  as  either  side  of  face,  bristles  on  the 
latter  arranged  in  two  rows,  pollen  on  sides  of  front  yellowish, 
on  the  face  white;  third  joint  of  antenna*  in  the  male  three,  in 


1  Zweif.  Kais.  Mus.  Wien,  VI,  p.  214;  1893. 

2  Kansas  rnivernitj  Quarterly,  Vol.  Ill,  p.  181;  January,  1896. 
aPuyehe,  Vol.  VII,  p.  261;  July,  1895. 
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the  female  one  and  one-half,  times  as  long  as  the  second;  penul- 
timate joint  of  arista  in  the  male  four  times,  in  the  female 
slightly  over  twice,  as  long  as  broad;  length,  10  to  12  mm. 
Franconia,  N.  H.;  Delaware  County,  Pa.;  Maryland;  northern 
Illinois,  and  Tifton,  Ga.  (In  Scudder's  Butterflies  of  New  Eng- 
land, Vol.  Ill,  p.  1917;  1889:  Acroglo88a.  Pseudogonia  ruficaudd 
Townsend,  Can.  Entomologist.  Vol.  XXIV,  p.  66;  March,  1892. 

Pseudogonia  obsolete, l  Townsend,  loc.  cit.) hesperidarum  WiH. 

2.  Third  joint  of  antennae  in  the  male  from  two  to  two  and  three- 
fourths,  in  the  female  from  one  to  one  and  one-half,  times  as  long 
as  the  second;  penultimate  joint  of  arista  in  the  male  from  one 
and  one-half  to  four,  in  the  female  one  and  one-fourth,  times  as 
long  as  broad;  length,  11  to  12  mm.  North  Carolina;  Georgia; 
Fernandina,  Fla.,  and  Austria.  A  female  from  Austria  received 
from  Brauer  and  Bergenstamm  and  by  them  labeled  Cnephalia 
bisetosa2  B.  B.  (Diptera  Sueciae,  Muscidae,  p.  11;  1820:  Tach- 
ina.  The  following  synouymy  is  by  Desvoidy  in  Annales  Soc. 
Entomol.  France,  p.  317;  1851:  Spallanzania  gallica  Desvoidy, 
Essai  sur  les  Myodaires,  p.  79;  1830.  The  following  is  by 
Kowarz  in  Wiener  Ent.  Zeitung,  Vol.  VII,  p.  6;  January  31, 
1888:  Gonia  nudifacies  Macquart,  Dipteres  Nord  France,  Vol.  V, 
p.  179;  1833.  Isomera  parisiaca  Desvoidy,  Annales  Soc.  Ento- 
mol. France,  p.  315;  1851.  Gonia  cognata  Rondani,  Dipt.  Italicas 
Prod.,  Vol.  Ill,  p.  38;  1859.  Spallanzania  alpestris  Rondani, 
loc.  cit.,  Vol.  IV,  p.  155;  1861.  The  following  is  by  the  writer: 
Cnephalia  pansa  Snow,  Kansas  University  Quarterly,  Vol.  Ill, 

p.  182;  January,  1895.) hebes  Fall. 

Third  joint  of  antennae  in  the  male  eight  times  as  long  as  the  second, 
penultimate  joint  of  his  arista  four  times  as  long  as  bioad; 
black,  the  palpi  and  scutellum  yellow;  front  of  male  twice  as 
wide  as  either  eye,  the  sides  and  face  whitish  pollinose  and 
wholly  covered  with  short  macrochaetae  except  a  narrow  space 
outside  of  the  facial  ridges,  frontal  bristles  short,  descending 
to  the  arista;  cheeks  slightly  over  one-half  as  broad  as  the  eye 
height,  facial  ridges  bristly  on  the  lower  four-fifths,  antennae 
seven-eighths  as  long  as  the  face,  arista  thickened  almost  to  the 
tip;  thorax  gray  pollinose,  marked  with  four  black  vittre,  scutel 
lum  bearing  three  long  marginal  pairs  and  a  short  apical  pair  of 
macrochaetae,  abdomen  gray  pollinose  and  with  reflectingblackish 
spots,  second  and  third  segments  bearing  marginal  macrochaetae, 
wanting  on  the  first;  front  pulvilli  two-thirds  as  long  as  the  last 
tarsal  joint;  wings  hyaline,  third  vein  bearing  five  bristles  at 

1  The  identity  of  rnficauda  and  obsoleta  has  already  been  given  by  F.  II.  Snow  in 
the  Kansas  University  Quarterly,  Vol.  Ill,  p.  183,  from  an  examination  of  the  type 
specimens. 

2  In  the  Zweif.  Kais.  Mus.  Wien,  VI,  p.  222,  Brauer  and  Bergenstamm  state  that 
Fallen's  type  specimen  of  hebes  is  identical  with  their  bisetosa. 
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the  base;  calypteres  white;  length,  12  mm.  Alameda  County, 
Gal.  A  single  male  specimen  reared  from  an  undetermined 
lepidopterous  chrysalis  by  Mr.  Albert  Koebele  in  September. 

Type  No.  3641,  U.  8.  National  Museum antennalu  n.  sp. 

Unrecognized  species. — S.  (Gnephalia)  finitima  Snow,  Kansas  Univer- 
sity Quarterly,  Vol.  Ill,  p.  184;  1895.    N.  Mex. 

Genus  G  JEDIOPSIS  Br.  and  Berg. 

Ocediopsis  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  V,  p.  336;  1891. 

Our  species  have  four  postsutural  and  four  sternopleural  macrochaeta* : 

1.  Fourth  segment  of  abdomen  black 2. 

Fourth  segment  yellow,  second  and  third  segments  destitute  of  dis 

cal  macroclnBtoe,  legs  black,  macrochwtje  on  sides  of  face  very 
small,  hardly  two-thirds  as  long  as  those  on  the  facial  ridges; 
length,  11  mm.  Philadelphia,  Pa.  (Zweif.  Kais.  Mus.  Wien, 
VI,  p.  190;  1893.) mexicana  lir.  and  Berg. 

2.  Second  and  third  segments  of  abdomen  bearing  only  marginal 

macroctnetie,  femora  and  tibiae  yellow;  length,  7.5  mm.  Tifton, 
Ga.,  aud  Mobile,  Ala.    (Journal  N.  Y.  Ent.  Soc.,  Vol.  Ill,  p.  100; 

September,  1895.) flaripes  Coq. 

Second  and  third  segments  bearing  discal  and  marginal  macro- 
cluetae,  legs  black;  black,  the  face,  cheeks,  palpi,  scutelluin,  and 
sometimes  the  second  antennal  joint  and  a  spot  on  sides  of  each 
of  the  first  three  segments  of  the  abdomen,  yellow;  front  of 
male  four  fifths,  of  female  one  and  one-fifth  times,  as  wide  as 
either  eye,  two  pairs  of  orbital  bristles  in  the  female,  none  in 
the  male,  sides  of  face  bearing  a  row  of  macrochietae  as  long  as 
those  on  tbe  facial  ridges,  and  in  addition  numerous  bristly  hairs, 
principally  located  near  the  eyes ;  cheeks  over  one-third  as  broad 
as  the  eye  height;  antenna?  five  sixths  as  long  as  the  face,  the 
third  joint  in  the  male  two  and  one-half  times,  in  the  female 
twice,  as  long  as  the  second,  arista  thickened  on  the  basal  two 
thirds,  the  penultimate  joint  four  or  five  times  as  long  as  wide; 
facial  ridges  bristly  on  the  lower  three  fifths;  thorax  gray  polli- 
nose,  marked  with  four  black  vitta1,  scutellum  bearing  three 
pairs  of  long  marginal  and  a  short  apical  pair  of  macrocluvtae; 
abdomen  gray  pollinose  and  with  dark  reflecting  spots;  middle 
tibiae  each  bearing  three  macrocba^ta*  on  the  front  side  near  the 
middle,  hind  tibia?  outwardly  ciliate,  front  pul villi  of  male  as 
long  as  the  last  tarsal  joint;  wings  hyaline,  third  vein  bearing 
two  bristles  near  the  base,  bend  of  fourth  vein  not  appendicu 
late,  calypteres  white;  length,  12  mm.  Siskiyou  Co.,  Cal.  A 
male  and  a  female  bred  by  A.  Koebele  from  chrysalids  of  an 
unknown  Noctuid.    Type  No.  3642,  U.  S.  Nat.  Mus.  .setosa  u.  sp. 


137 
Genus  CH  JETOGUEDIA  Br.  and  Berg. 

Ckcptoga'dia  Braner  and  Bergen s tain m,  Zweif.  Kais.  Mus.  Wien,  V,  p.  336;  1891. 

Our  species  have  four  postsutural  and  four  sternopleural  macro- 
cbaeta? ;  palpi  yellow : 

1.  Femora  black,  apical  cell  open 2. 

Femora  and  tibise  yellow,  apical  cell  short  petiolate,  hind  tibiae  out- 
wardly ciliate,  sides  of  front  densely  yellowish  gray  pollinose, 
sides  of  face  each  bearing  a  row  of  macrochaetie  and  with  a  row 
of  bristly  hairs  between  it  aud  the  eye;  length,  8  mm.  Santa 
Fe,  N.  Mex.  (Biol.  Cent-Ainer.,  Diptera,  Vol.  II,  p.  121;  May, 
1890:  Prospherysa.) rufifrons  v.  d.  W. 

2.  Sides  of  front  opaque,  covered  with  a  grayish  pollen 3. 

Sides  of  front  shining,  destitute  of  pollen,  sides  of  face  bearing  two 

or  more  irregular  rows  of  bristly  hairs  between  each  eye  and  the 
row  of  macrochfleta},  abdomen  black,  the  fourth  segment  yellow; 
length,  10  to  12  mm.  District  of  Columbia,  and  Mescalero,  N. 
Mex.  (Tijdschr.  voor  Ent.,  Vol.  II,  p.  148;  1867:  Baumhau- 
eria.  Frontina  acroglossoides  Townsend,  Trans.  Amer.  Ent.  Soc, 
Vol.  XVIII,  p.  367;  December,  1891.) analis  v.  d.  W. 

3.  Macrociuette  on  sides  of  face  much  nearer  to  the  eyes  than  to  the 

facial  ridges  and  appearing  like  a  continuation  of  the  frontal 
bristles,  only  a  few  bristly  hairs  between  them  and  the  eyes; 
abdomen  wholly  black;  length,  10  to  12  mm.  Las  Cruces,  N. 
Mex.,  and  California.    (Biol.  Cent.-Amer.,  Diptera,  vol.  II,  p. 

120;  May,  1890 :  Prospherysa.) crebra  v.  d.  W. 

Macrochictie  on  sides  of  face  nearer  to  the  facial  ridges  than  to  the 
eyes  and  widely  removed  from  the  lowest  frontal  bristles,  numer- 
ous bristly  hairs  between  them  and  the  eyes,  sides  of  abdomen 
and  the  fourth  segment  largely  or  wholly  yellowish;  length,  10 
to  12  mm.  California,  and  Kailua,  Hawaii.  (Ann.  Soc.  Ent. 
France,  p.  91 ;  1888 :  Blepharipeza.) monticola  Bigot. 

Genus  DICH0CERA  Will. 

Diohocera  Williston,  Entomological  News,  Vol.  VI,  p.  31;  January,  1895. 

Our  two  species  are  black,  the  palpi,  apex  of  scutellum  and  of  the 
abdomen,  and  in  one  species  also  the  antenna1,  yellow;  two  sternopleu- 
ral macrochseta? : 

Third  antennal  joint  yellow,  three  postsutural  macrochaetae,  a  mar- 
ginal pair  on  the  second  abdominal  segment  and  a  discal  pair 
on  the  third;  length,  10  mm.  Eastern  Washington.  (Entomo- 
logical News,  Vol.  VI,  p.  32;  January,  1895.) lyrata  Will. 

Third  antennal  joint  largely  black,  four  postsutural  macrochtvtje, 
second  abdominal  segment  destitute  of  a  marginal  pair,  the  third 
destitute  of  a  discal  pair;  black,  the  first  two  joints  of  antenna; 
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and  lower  side  of  the  third  at  its  base,  the  palpi,  apex  of  scutel- 
luin  and  of  the  abdomen,  yellow :  front  in  female  one  and  one- fifth 
times  as  wide  as  either  eye,  two  pairs  of  orbital  bristles,  sides 
of  face  bristly  on  the  upper  two-thirds  in  addition  to  the  row  of 
macrochaetse,  cheeks  slightly  wider  than  the  eye  height,  antenna' 
four-fifths  as  long  as  the  face,  the  third  joint  four  times  as  long  as 
the  second ;  arista  thickened  on  the  basal  three- fifths,  the  penulti- 
mate joint  four  times  as  long  as  wide,  nearly  twice  as  long  as  the 
first  joint;  thorax  gray  pollinose,  marked  with  four  black  vittse; 
scutelium  bearing  three  pairs  of  long  marginal  macrochrefce; 
abdomen  destitute  of  dorsal  macrochsetae  on  the  first  two  seg- 
ments, the  third  with  a  marginal  row,  the  fourth  covered  except 
on  the  basal  half;  middle  tibia®  each  bearing  three  long  macro- 
chaetie  on  the  outside  near  its  middle,  front  tarsi  slightly  dilated ; 
wings  hyaline,  apical  cell  nearly  as  wide  as  the  discal  cell,  third 
vein  bristly  nearly  halfway  to  the  small  crossvein,  the  others 
bare,  bend  of  fourth  vein  not  appendiculate,  calypteres  white; 
length,  11  mm.  Beverly,  Mass.  Two  female  specimens.  Type 
No.  3643,  U.  S.  National  Museum orientalis  n.  sp. 

Genus  MICBOPHTHALMA  Macq. 

Microphthalma  Macquart,  Diptt'rea  Exotiques,  Vol.  II,  Part  III,  p.  241  (84);  1843. 

Our  species  is  black,  the  antennae,  face,  cheeks,  palpi  and  apex  of 
proboscis,  yellow;  three  postsutural  and  three  sternopleural  macro- 
chsetse;  length,  12  to  15  mm.  Franconia,  N.  H.;  Beverly,  Mass.;  Dis- 
trict of  Columbia;  CnW**"  HI.;  Georgia;  Utica.Miss.;  Texas;  Onaga, 
Kans.,  and  Kern  County,  Cal.  (Analecta  Entomologica,  p.  45;  1824: 
Tachina.  Miltogramma  trifasciata  Say,  Jour.  Acad.  Nat.  Sciences 
Phila.,  Vol.  VI,  p.  174;  1829.  Microphthalma  nigra  Macquart,  Dipt&res 
Exotiques,  Vol.  II,  Part  III,  p.  242  (85);  1843.  Tachina  trixoides 
Walker,  List  of  Dipt.  Insects,  Part  IV,  p.  760;  1849.  Megaprosopus 
michiganen8i8  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  Ill; 
May,  1892.  Maeronychia  trifasciata  Say,  Brauer  and  Bergenstamm  in 
UtL    Dexiosoma  sp.,  Brauer  and  Bergenstamm  in  litt.) . .  disjuncta  Wied. 

Genus  AMOBIA  Desv. 

Amobia  Desvoidy,  Eseai  sur  lea  Myodaires,  p.  96;  1830. 
Maeronychia  Rondani,  Diptorologijp  Italicro  Prodromus,  p.  229;  1859. 
Trixoclista  Townsend,  Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  102;  1892. 
Ammobia  Braner  and  Bergenstamm,  Zweifliigler  Kais.  Mub.  Wien,  VI,  p.  226;  1893. 
(Non  Billberg,  Ennmeratio  Insectorum,  p.  105;  1820.) 

The  synonymy  of  Amobia  and  Maeronychia  has  already  been  given 
by  Schiner,1  and  repeated  by  Brauer  and  Bergenstamm.2  Two  species 
occur  in  our  fauna;  both  have  only  three  postsutural  raacrochtefce : 

Thorax  marked  with  three  or  five  black  vittoe;  abdomen  gray  polli- 
nose, marked  with  three  rows  of  black  spots;  orbital  bristles 

•  Fauna  Anstrica,  Vol.  I,  p.  501;  1862. 
*Zweif.  Kais.  Mus.  Wien,  VI,  p.  226;  1893. 
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present  in  both  sexes;  length,  7  to  9  mm.  London,  Canada; 
White  Mountains,  New  Hampshire;  Colorado,  and  Washington. 
(Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  103;  May  1892:  Trixo- 

cli8ta.) distincta  Town. 

Thorax  marked  with  four  black  vittae ;  abdomen  shining  black,  bases 
of  the  segments  thinly  gray  pollinose;  length,  9  to  11  mm.  Los 
Angeles  County,  Cal.  (Journ.  N.  Y.  Ent.  Soc.,  Vol.  Ill,  p.  100; 
September.  1895.) californica  Coq. 

Genus  TBICH0PH0RA  Macq. 

Trichopkora  Macquart,  Dipteres  Exotiqaes,  Supplement  II,  p.  78  (62);  1847. 
Elachipalpus  Rondani,  Nnovi  Ann.  Sc.  Nat.  Bologna,  Vol.  II,  p.  169;  1850. 

Brauer  and  Bergeustamm  state  that  these  two  genera  could  properly 
be  united  into  oue  genus,1  and  the  writer  is  of  the  same  opinion.    Our 
species  have  three  postsutural  and  three  sternopleural  macrochaetae, 
the  second  and  third  segments  of  the  abdomen  bearing  only  mar- 
ginal ones,  apex  of  the  fourth  segment  yellowish,  the  third  vein  bristly 
almost  to  the  small  crossvem : 
Ocellar  bristles  abseut,  scutellum  wholly  black;  length,  8  to  10  mm. 
Montgomery  County,  Pa.;  Dist.  Columbia;  Virgiuia;  Georgia; 
Lake  Worth,  Fla.;  Utica,  Miss.,  and  Texas.    (Tijdschrift  voor 
Entom.,  Vol.  ll,p.  146;  1867:  Schineria.    Elachipalpus  undulatus 
Say  MS.,  Brauer  and  Bergeustamm  in  litt.).  .ruficauda  v.  d.  W. 
Ocellar  bristles  present,  directed  obliquely  forward ;  black,  the  first 
two  joints  of  the  antennae,  face,  cheeks,  apex  of  scutellum,  and 
of  the  fourth  segment  of  the  abdomen,  also  the  tibiae,  yellow, 
frontal  vitta  and  third  joint  of  antennae,  brown;  front  of  female 
one  and  one-half  times  as  wide  as  either  eye,  the  sides  subopaque 
gray  pollinose  and  bearing  two  pairs  of  orbital  bristles,  sides  of 
face  bearing  sparse  and  rather  short  black  hairs,  cheeks  one-half 
as  broad  as  the  eye  height,  head  at  the  vibrissas  as  long  as  at 
base  of  antennae,  antenme  four-tifths  as  long  as  the  face,  the  third 
joint  as  long  as  the  second,  scarcely  longer  than  broad,  arista 
thickened  on  the  basal  two-thirds,  the  penultimate  joint  three 
times  as  long  as  broad;  thorax  gray  pollinose,  marked  with  four 
black  vittae,  scutellum  bearing  two  long  marginal  pairs  and  a 
short  apical  pair  of  macrochaetae;  abdomen  gray  pollinose  and 
with  darker  reflecting  spots,  second  and  third  segments  bearing 
marginal,  the  fourth  with  discal  and  marginal  macrochaetae; 
wings  hyaline,  the  base  tinged  with  yellowish,  calypteres  white; 
length,  9  mm.    Los  Angeles  County.  Cal.    A  single  female  speci- 
men bred  from  a  chrysalis  of  Adisophanes  miscellus  by  A.  Koebele. 
Type  No.  3645,  U.  S.  National  Museum miscelli  n.  sp. 

1  Zweif.  Kais.  Mus.  Wieo,  VI,  p.  214;  1893. 
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Genus  CUPHOCERA  Macq. 

Cuphocera  M acq n art,  Annales  Soc.  Ent.  France,  p.  267;  1845. 
Palpibraca  Rondani,  Auiiali  Natural  isti  Napoli;  1845. 
Sphyricera  Lioy,  Atti  Institute  Veneto,  Vol.  IX,  p.  1336;  1864. 

The  synonymy  of  the  first  two  is  according  to  Rondani.1     Sphyricera 

is  referred  by  Brauer  and  Bergenstamm  as  a  subgenus  of  Cuphocera.2 

Our  two  species  have  three  postsutural  and  three  sternopleural  niacro- 

clucta* : 

Abdomen  black,  the  fourth  segment  yellowish;  length,  10  to  12  mm. 

Franconia,  N.  H.;  Massachusetts;   Westville,  N.  J.,  and  northern 

Illinois.     (Tijdschrift  voor  Bntomologie, Vol.  XXXV,  p.  193 ;  1892 : 

Trichophora.) .fucata  v.  d.  W. 

Abdomen  yellowish,  a  dorsal  black  vitta  on-  the  first  three  seg- 
ments; length,  10  to  13  mm.  Lake  Worth,  Fla.,  and  California. 
(Diptfcres  Exotiques,  Supplement  IV,  part  II,  p.  148  (175);  1849: 
Micropalpu8.) californiensis  Macq. 

Genus  PELETEEIA  Desv. 

Peleteria  Dosvoidy,  Essai  sur  lea  Myodairee,  p.  39;  1830. 

Sphyromyia  Bigot,  Bulletin  Soc.  Ent.  France,  p.  108;  1883. 

Chcetopeleteria  Mik,  Wiener  Entoinol.  Zeitung,  Vol.  XIII,  p.  100;  March  31,  1894. 

Tetrachceta  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mns.  Wien,  VII,  p.  611;  1894. 

The  synonymy  of  the  first  two  is  by  the  writer;  the  last  two  are 
given  by  Brauer  and  Bergenstamm  as  subgenera  of  Peleteria.3  Our 
species  have  four  postsutural  and  three  sternopleural  macrochaetee: 

1.  Abdomen  yellow  on  the  sides  or  at  the  apex,  thorax  and  sides  of 

front  pollinose 2. 

Abdomen  wholly  shining  black,  not  pollinose,  sides  of  front  shining 
bronze  black,  thorax  shining,  almost  destitute  of  pollen,  front 
tarsi  of  female  noticeably  dilated ;  length,  12.5  mm.  Bighorn 
Mountains,  Wyoming;  Colorado,  and  Salmon  City,  Idaho.  (In 
Zetterstedt's  Diptera  Scandinavia?,  Vol.  VIII,  p.  3217;  1849: 
Echinomyia.  t  Taehina  hirta  Curtis,  in  Ross's  Voyage  to  the 
Arctic  Region,  p.  79;  1831.) cenea  Staeger. 

2.  Second  and  third  segments  of  abdomen  largely  or  wholly  gray 

pollinose;  length,  10  to  14  mm.  Toronto,  Canada;  White  Moun- 
tains, New  Hampshire;  Allegheny,  Pa. ;  Ithaca,  N.Y.;  northern 
Illinois;  Missouri;  Georgia;  Texas;  Denver,  Colo.,  and  Sauta 
Cruz,  Lake,  Calaveras  and  Los  Angeles  counties,  Cal.  (Aus- 
sereuropiiische  Zweif.  Insekteu,  Vol.  II,  p.  290;  1830:  Taehina. 
Echinomyia  analin  Macquart,  Dipteres  Exotiques,  Suppl.  I,  p. 
144;  1846.  Taehina  anoxias  Walker,  List  of  Dipterous  Insects, 
Part  IV,  p.  726;  1849.  Echinomyia  filipalpis  Rondani,  Arch- 
ivio  Zool.  T Anat.  e  Fisiologia,  Vol.  Ill,  p.  15 ;  1865.    Echinomyia 

1  Dipterologiu*  Italics  Prodromus,  Vol.  I,  p.  63;  1856. 
« Zweif.  Kais.  Mus.  Wien,  VII,  p.  613;  1894. 
»Zweif.  Kais.  Mus.  Wien,  VII,  p.  613;  1894 
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hcemorrhoa  van  der  Wulp,  Tijdschrift  voor  Entomologie,  Vol.  II, 
p.  145;  1867.  Echinomyia  filipalpis  Thomson,  Kongliga  Sven- 
ska  Fregatten  Eugenies  Eesa,  Diptera,  p.  517 ;  1868.  Sphyro- 
myia  malleola  Bigot,  Bulletin  Soc.  Entomol.  France,  p.  109 ;  1883. 
Echinomyia  thomsoni 1  Williston,  Trans.  Amer.  Ent.  Soc,  Vol. 
XIII,  p.  301 ;  October,  1886.  Echinomyia  cora  Bigot,  Aunales 
Soc.  Entomol.  France,  p.  cxl;  1887.  Echinomyia  cinerascens 
Bigot,  loc.  cit.,  p.  256;  1888.    Peleteria  thomsoni  Will.,  Brauer 

and  Bergenstamm  in  lift.) robmta  Wied. 

Second  and  third  segments  destitute  of  pollen  on  the  yellow  lateral 
portions  except  at  the  extreme  bases;  abdomen  light  yellow, 
usually  marked  with  a  dorsal  row  of  black  spots;  length,  9  to 
14  mm.  Georgetown,  Canada;  White  Mountains,  New  Hamp- 
shire; Beverly,  Mass.;  Lansing,  Mich.;  northern  Illinois;  Canon 
City,  Colo. ;  Pullman,  Wash. ;  Germany,  and  Austria.  Two  males 
from  Austria  received  from  Brauer  and  Bergenstamm,  and  by 
them  labeled  Peleteria  tessellata  Meig.;  also  one  female  from 
Germany,  received  from  V.  von  Boeder,  and  by  him  labeled 
Echinomyia  tessellata.  (Entomologia  Systematica,  Vol.  IV,  p. 
324;  1796:  Musca.  Echinomyia,  nigricornis  Desvoidy,  Essai  sur 
les  Myodaires,  p.  45;  1830.  Tachina  punctifera  Walker,  List  of 
Dipterous  Insects,  Part  IV,  p.  728;  1849.  Echinomyia  flavi- 
ventris  van  der  Wulp,  Biol.  Cent. -Amer.,  Diptera,  Vol.  II, 
p.  32;  April,  1888.  Echinomyia  neglecta  Townsend,  Annals 
Mag.  Nat.  Hist.,  Vol.  XIX,  p.  148;  Feb.,  1897.  Peleteria  robmta 
Wied.,  Brauer  and  Bergenstamm  in  litt.) tessellata  Fabr. 

Genus  ARCHYTAS  Jaen. 

Archytas  Jaennicke,  Neue  Exotische  Dipteren,  p.  392;  1867. 

Nemochwla  van  der  Wulp,  Biol.  Cent. -Americana,  Dipt.,  Vol.  II,  p.  38;  April,  1888. 
Tachinodes  Braner  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  133;  1889. 
Parafabricia  Brauer  and  Bergenstamm,  loc.  cit.,  VII,  p.  612;  1894. 

The  above  synonymy  except  the  last  one  is  according  to  Brauer  and 
Bergenstamm,2  who  compared  the  types  of  these  three  descriptions; 
these  authors  state  that  the  type  of  the  genus  Archytas  has  the  pro- 
boscis broken,  which  accounts  for  the  peculiar  form  accorded  to  this 
organ  by  Jaennicke.    Parafabricia  was  considered  by  its  founders  as 


'This  name  was  proposed  by  Dr.  Williston  to  replace  filipalpis  Thorns.,  preoccu- 
pied. On  page  301  he  gives  anoxias  Walk,  and  analis  Macq.  as  probable  synonyms 
of  hwmorrhoa  v.  d.  W.  In  the  Biol.  Cent.- Amer.,  Diptera,  Vol.  II,  p.  32,  van  der 
Wnlp  gives  the  latter  as  synonymous  with  robusta  Wied.,  places  analis  Macq.  and 
filipalpis  Rond.  in  the  same  category,  and  states  that  filipalpis  Thom.  may  also  be 
added  to  this  list.  He  doubts  the  correctness  of  Williston's  reference  of  anoxias 
Walk.,  owing  to  Walker's  statement  that  there  are  "no  bristles  on  the  sides  of  the 
face;"  but  Walker  refers  to  the  facial  ridges,  and  not  to  the  sides  of  the  face  as  at 
present  understood.  In  the  Dipteri  del  Messico,  p.  10,  Giglio-Tos  places  cora  Bigot 
as  a  synonym  of  filipalpis  Rond. 

« Zweif.  Kais.  Mus.  Wien,  VI,  p.  146;  1893. 
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being  a  subgenus  of  Archytas.1  All  of  our  species  have  the  third 
antennal  joiut  strongly  convex  on  the  upper  side,  four  postsutural  and 
three  sternopleural  macrochsetsB : 

1.  Sides  of  face  bear i tig  black  hairs,  abdomen  shining,  not  pollinose. .  3. 
Sides  of  face  destitute  of  black  hairs;  calypteres  whitish 2. 

2.  Abdomen  subopaque,  marked  with  large  gray  pollinose  spots;  black, 

the  head  except  the  occiput,  the  first  two  joints  of  antenna*, 
palpi,  fourth  abdominal  segment  largely,  and  sometimes  the 
sides  of  the  second,  yellowish;  thorax  subopaque  gray  pollinose, 
marked  with  four  black  vittae;  length,  10  mm.  Waco,  Tex.,  and 
Jamaica,  West  Indies.    (Tydschrift   voor    Entomologie,  VoL. 

XXVI,  p.  22 ;  1883 :  Echinomyia.) piliventris  v.  d.  W. 

Abdomen  shining,  tinged  with  blue,  not  pollinose  except  the  fourth 
segment;  thorax  opaque  gray  pollinose,  with  a  strong  brassy 
tiuge,  marked  with  five  black  vitt®,  scutellum  yellow,  some- 
times the  sides  and  tip  of  the  abdomen  are  more  or  less  yellow; 
length,  11  to  15  mm.  Toronto,  Canada;  White  Mountains,  New 
Hampshire;  New  York,  N.  Y.;  District  of  Columbia;  northern 
Illinois;  Missouri;  Georgia;  Waco,  Tex.;  northern  California, 
and  Jamaica,  West  Indies.  (Systema  Antliatorum,  p.  311 ;  1805 : 
Tachina.  Jurinia  amethystina  Macquart,  Dipt&res  Exotiques, 
Vol.  II,  Part  II,  p.  199  [42],  1842;  and  Supplement  I,  p.  147. 
Tachina  apicifera  Walker,  List  of  Dipterous  Insects,  Part  IV, 
p.  718;  1849.  Tachina  calif orniw  Walker,  Insecta  Saundersiana, 
Vol.  1,  p.  270;  1856.  Archytas  sp.,  Brauer  and  Bergen  stamm  m 
litt.) analis  Fabr. 

3.  Calypteres  whitish 4. 

Calypteres  brown,  thorax  shining  bluish,  the  front  end  grayish  polli- 
nose and  marked  with  four  black  vittae,  abdomen  shining  red- 
dish, strongly  tinged  with  pale  blue;  length,  13  to  16  mm.  New 
Bedford,  Mass. ;  Cumberland  Gap,  Ky.;  Florida;  Egypt,  Ga.; 
Holly  Springs,  Miss.;  Baton  Bouge,  La.,  and  Kansas.  (Systema 
Entomologise,  p.  777;  1775:  Musca.  Jurinia  boscii  Desvoidy, 
Essai  sur  les  Myodaires,  p.  36;  1830.  Echinomyia  georgica 
Macquart,  Histoire  Naturelle  Insectes,  Dipteres,  Vol.  II,  p.  79; 
1835.  Jurinia  virginiensis  Macquart,  Dipteres  Exotiques,  Sup- 
plement IV,  Part  II,  p.  144  (171);  1851.  Jurinia  fuscipennis 
Jaennieke,  Neue  Exot.  Dipt.,  p.  83  (391);  1867.  Jurinia  hys- 
tricoides  Williston,  Trans.  Am.  Ent.  Soc,  Vol.  XIII,  p.  300; 
October,  1886.  Archytas  hystricoides  Will.,  Brauer  and  Ber- 
genstamm  in  litt.) * hystrix2  Fabr. 

«Loc.  cit.,  VII,  p.  613. 

2  In  the  Zweif.  Kais.  Mus.  Wien,  IV,  p.  133,  Brauer  and  Bergenstamm  refer  this 
species  to  the  present  genus  from  au  examination  of  specimens  which  Wiedemann 
compared  with  the  type  specimen  of  hystrix  and  declared  them  to  be  identical  with 
the  latter. 
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4.  Thorax  bluish,  subshiniug,  thiuly  gray  pollinose,  and  marked  with 
four  black  vittae;  abdomen  blackish,  strongly  tiuged  with  blue, 
first  joiut  of  arista  scarcely  longer  than  wide;  length,  10  to  15 
mm.  White  Mountains,  New  Hampshire;  Beverly,  Mass.;  New 
York,  N.  Y.;  District  of  Columbia;  Virginia;  North  Carolina; 
Florida;  Tifton,  Ga.;  Holly  Springs,  Miss.;  Cadet,  Mo.,  and 
Keokuk,  Iowa.  (Essai  surles  Myodaires,  p.  35;  1830;  Jurinia. 
Jurinia  leucostoma  Desvoidy,  loc.  cit.,  p.  37.  Jurinia  smaragdina 
Macq^art,  Dipterefc  Exotiques,  Vol.  II,  Part  III,  p.  196;  1842. 
Tachina  atra  Walker,  Insecta  Saundersiana,  Vol.  I,  p.  273;  1856. 
Archytas  aterrima  Desv.,  Brauer  and  Bergenstamin  in  litt.) 

aterrima  Desv. 
Thorax  with  a  bronze  tinge,  subopaque,  gray  pollinose  and  marked 
with  four  black  vittie;  abdomen  black,  with  a  bluish  tinge,  the 
sides  broadly  reddish,  first  joint  of  arista  usually  twice  as  long 
as  wide;  length,  11  to  15  mm.  Massachusetts,  North  Carolina, 
Georgia,  Florida,  and  Colorado.  (Dipteres  Exotiques,  Vol.  II, 
Part  II,  p.  199  [42];  1842.  Tachina  candens  Walker,  List  of 
Dipterous  Insects,  Part  IV,  p.  720 ;  1 849.  Tachina  iterans  Walker, 
1.  c,  p.  727.  Jurinia  apioalis  Jaenuicke,  Neue  Exot.  Dipt,,  p.  82 
[390] ;  1867.  Echinomyia  victoria  Townsend,  Annals  Mag.  Nat. 
Hist,  Vol.  XIX,  p.  148;  February,  1897.) lateralis  Macq. 

Genus  ECHINOMYIA  DumeriL 

Eehin&mtfia  Dumeril,  Exposit.  Methode  Nature] le  Class.  Iusectes;  1801. 
Fubricia  Desvoidy,  Essai  sur  les  Myodaires,  p.  42;  1830.     (Non  Blainville,  1828.) 
Mikia  Kowarz,  Wiener  Eut.  Zeitung,  Vol.  IV,  p.  51 ;  February  1,  1885. 
I'areudora  Wachtl,  Wiener Ent.  Zeitung,  Vol.  XIII,  p.  140;  April  20,  1894. 
Nowwkia  Wachtl,  loc.  cit. 
Par  archytas  Brauer  aud  Bergenstnmm,  Zweif.  Kais.  Mus.  Wien,  VII,  p.  614;  1894. 

The  two  genera  of  Wachtl  are  stated  by  Brauer  and  Bergenstaino. 

to  be  identical  with  Echinomyia,  and  they  place  Fabricia,  Mikia,  and 

Pararchytas  as  subgenera  of  it.1    Our  species  have  four  postsutural 

and  usually  three  sternopleural  macrochaetaj : 

1.  Small  crossvein  never  clouded  with  brown 2. 

Small  crossvein  distinctly  clouded,  sides  of  mesonotum,  scutellum, 
and  abdomen,  except  sometimes  a  dorsal  vitta,  yellowish  red; 
base  of  wings  brown;  length,  11  to  13  mm.  Toronto,  Canada; 
White  Mountains,  N.  H.;  New  Jersey;  Colorado,  and  southern 
California.  (List  of  Dipterous  Insects,  Part  IV,  p.  715;  1849: 
Tachina.  Jurinia  echinata  Thompson,  Kongliga  Svenska  Fre- 
gatten  Eugenics  Resa,  Diptera,  p.  516;  1868.  Tachinodes  decisa 
Walk.,  Brauer  and  Bergenstamin  in  litt.) decim  Walk. 


•Zweif.  Kais.  Mus.  Wien,  VII,  p.  614;  1894. 
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2.  Abdomen  distinctly  yellowish  on  the  sides  or  at  the  apex 3. 

Abdomeu  and  thorax  wholly  blackish,  sides  of  the  former  some- 
times tinged  with  reddish;  base  of  wings  yellow;  length,  12  to 
17  mm.  Toronto,  Canada;  White  Mountains  and  Franconia, 
N.  H.;  Vermont;  New  Bedford,  Mass.;  Oswego,  N.  Y.;  Colo- 
rado; Montana;  British  Columbia;  Washington;  Oregon,  and 
California.  (Ausser.  Zweif.  Insekten,  Vol.  II,  p.  285;  1830: 
Tachina.  Echinomyia  picea  Desvoidy,  Essai  sur  les  Myodaires, 
p.  44;  1830.  Echinomyia  lapilati  Desvoidy,  loc.  cit.  Tachina 
degenera  Walker,  List  of  Dipterous  Insects,  Part  IV,  p.  732; 
1849.  Jurinia  nitida  van  der  Wulp,  Notes  from  the  Leyden 
Museum,  Vol.  IV,  p.  82;  1882.  Echinomyia  lugubris  van  der 
Wulp,  Tijdschrift  voor  Entomologie,  Vol.  XXVI,  p.  20;  1883.) 

algens  Wied. 

3.  Second  segment  of  abdomen  bearing  at  most  four  marginal  macro- 

chietre 4. 

Second  segment  of  abdomen  bearing  at  least  ten  marginal  macro- 
chaetae  on  the  dorsum,  abdomeu  wholly  yellow,  middle  of  dorsum 
of  second  and  third  segments  covered  with  black  macrochata?; 
length,  14  mm.  Colorado  and  Washington.  (Trans.  Amer.  Ent. 
Soc,  Vol. XIII, p. 297 ;  October,  1886 :  Dejeania.) . .  hystricosaWill. 

4.  First  segment  of  abdomen  on  the  sides  largely  or  wholly  yellow,  the 

fourth  yellow  at  least  on  the  front  corners 5. 

First  segment  wholly  black,  or  at  most  with  the  hind  angles  nar- 
rowly yellow;  front  tarsi  of  female  broadly  dilated;  abdomen 
black,  the  apex  broadly,  or  the  sides  of  the  last  three  segmeuts 
and  apex  of  the  last,  or  only  the  sides  of  the  second  and  third 
segments,  yellow;  length,  10  to  13  mm.  Canada;  White  Moun- 
tains and  Franconia,  N.  H.;  New  Bedford,  Mass. ;  Buena  Vista, 
N.  J.,  and  North  Carolina.  (List  of  Dipterous  Insects,  Part  IV, 
p.  722;  1849:  Tachina.) florum  Walk. 

5.  Palpi  only  half  as  long  as  the  proboscis  beyond  the  basal  articula- 

tion, front  of  male  one  and  one  half  times  as  wide  as  either  eye, 
head  at  base  of  antennae  much  longer  than  at  the  vibrissas,  front 
projecting  in  front  of  the  eyes  one  and  one-half  times  the  hori- 
zontal diameter  of  the  latter;  abdomen  of  male  yellow,  middle  of 
first  segment,  a  dorsal  spot,  and  genitalia  black;  length,  12  mm. 
Los  Angeles  County,  Cal.    (Bulletin  Soc.  Ent  Frauce,  p.  cxli; 

1887 :  Fabricia.) infumata  Bigot. 

Palpi  almost  as  long  as  the  proboscis,  front  of  male  two-thirds  as 
wide  as  either  eye,  head  at  base  of  antennae  not  longer  than  at 
the  vibrissa?,  front  projecting  in  front  of  the  eyes  less  than  the 
horizontal  diameter  of  the  latter;  abdomen  yellow,  usually 
marked  with  a  black  dorsal  vitta  or  row  of  spots;  length,  10  to 
14  mm.  Franconia,  X.  II.;  North  Carolina;  Colo.,  and  Cali- 
fornia. (Trans.  Amer.  Ent.  Soc,  Vol.  XIX,  p.  04;  April,  1892. 
Tachina  sp.,  Brauer  and  Bergenstamm  in  litt.) .  dukotensis  Town. 


145 


Genus  EPALPUS  Bond. 

Epalpus  Rondani,  Nuovi  Annali  Sci.  Nat.  Bologna,  Vol.  II,  p.  170  (6);  1850. 
Our  species  have  three  sternopleural  macrochsetse : 

1.  With  four  postsutural  macrochaet&e,  hairs  on  sides  of  face  black, 

femora  largely  or  wholly  black 2. 

With  only  three  postsutural  macrochaete;  hairs  on  sides  of  face  and 
the  femora,  tibiae,  and  entire  abdomen  yellow;  second  and  third 
segments  of  abdomen  bearing  discal  and  marginal  macrochtetse; 
length,  9  to  11  mm.  Colorado.  (Biologia  Cent.- Amer.,  Diptera, 
Vol.  II,  p.  23 ;  April,  1888 :  Saundersia.  Epalpus  sp.,  Brauer  and 
Bergenstamm  in  Hit.) nigripilosa  v.  d.  W. 

2.  Abdomen  shining,  destitute  of  pollen,  yellow,  the  fourth  segment 

black;  second  segment  bearing  a  discal  cluster  and  a  marginal 
row  of  about  twelve  macrochaetae ;  length,  10  to  13  mm.  Summit 
County,  Colo.,  and  Siskiyou  County,  Cal.  (Trans.  Amer.  Ent. 
Soc.,  Vol.  XIII,  p.  304;  October,  1886:  Saundersia.  Epalpus 
bicolor  Will.,  Brauer  and  Bergenstamm  in  litt.) bicolor  Will. 

Abdomen  black,  the  sides  sometimes  partly  reddish,  fourth  segment 
marked  with  a  large  spot  of  gray  pollen,  sometimes  a  dorsal 
vitta  of  gray  pollen  on  the  third,  second  segment  bearing  a  discal 
cluster  of  from  four  to  twelve  and  a  marginal  pair  of  macrochaetae ; 
length,  10  to  11  mm.  Franconia,  N.  H.;  Beverly  and  Hyde 
Park,  Mass.;  Maryland;  North  Carolina;  Custer  County, Colo.; 
Tenino,  Wash.,  and  California.  (List  of  Dipterous  Insects,  Part 
IV,  p.  708;  1849:  Tachina,  Epalpus  signifera  (Walk.)  O.  S., 
Brauer  and  Bergenstamm  in  litt.) signifera*  Walk. 

Unrecognized  species. — E.  {Saundersia)  maculata  Williston,  Trans. 
Amer.  Ent.  Soc,  Vol.  XIII,  p.  304;  November,  1886.    N.  Mex. 

Genus  B0MBYLI0MYIA  Br.  and  Berg. 

Bonibylumyia  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mas.  Wien,  IV,  p.  131;  1889. 

Our  single  species  is  yellow,  the  sides  of  the  front,  third  joint  of 
antennae,  arista,  dorsum  of  thorax  except  the  lateral  margins,  and  a 
dorsal  row  of  small  spots  on  the  abdomen,  black;  two  postsutural  and 
two  sternopleural  macrochaetae ;  length,  11  to  14  mm.  Toronto, Canada; 
White  Mountains,  New  Hampshire;  Beverly,  Mass.;  Trenton,  N.  J.; 
Allegheny,  Pa.;  Utica,  Lake  George,  and  New  York,  K  Y.;  Ohio; 
Colorado,  and  Washington.    (Ausser.  Zweif.  Insekten,  Vol.  II,  p.  293; 


1  In  the  Trans.  Amer.  Ent.  Soc,  Vol.  XIII,  p.  303,  Dr.  Williston  doubtfully  refers 
this  species  to  the  genus  Saundersia,  but  in  the  Biol.  Cent. -Amer.,  Diptera,  Vol.  II, 
p.  22,  van  der  Wulp  states  that  this  reference  is  very  doubtful,  since  Walker  men- 
tions the  palpi  in  his  description.  This  is  the  only  species,  however,  from  the 
eastern  part  of  North  America  that  at  all  agrees  with  Walker's  description,  and  the 
fact  that  he  mistook  the  folds  in  the  mouth  for  palpi  will  not  at  all  surprise  any 
student  familiar  with  the  doings  of  that  author. 
3359 10 
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1830:  Tachina.  Tachina  vivida  Harris,  Kept.  Insects  Mass.  Injuri- 
ous to  Vegetation,  p.  612;  1841.  Hystricia  testacea  Macqaart,  Dipteres 
Exotiqnes,  Vol.  II,  Part  1 II,  p.  201  [44] ;  1842.  Tachina  finitima  Walker, 
List  of  Dipterous  Insects,  Part  IV,  p.  707;  1849.  Rystricia  fulvida 
Bigot,  Bulletin  Soc.  Ent.  France,  p.  cvi;  1888.  Bombyliomyia  abrupta 
Wied.,  Brauer  and  Bergenstaram  in  litt.) abrupta  Wied. 

Genus  DEJEANIA  Desv. 

Dejeania  Desvoidy,  Essai  sur  les  Myodaires,  p.  33;  1830. 

Our  single  species  is  yellow,  the  third  joint  of  antennae,  arista,  pro- 
boscis, dorsum  of  thorax,  portions  of  the  pleura  and  usually  a  dorsal 
row  of  spots  on  the  abdomen,  black;  four  postsutural  and  two  sterno- 
pleural  macrochaetae;  front  tarsi  of  male  not  ciliate  on  the  side  with 
short  bristles,  those  of  the  female  slightly  dilated  on  the  last  four 
joints;  length,  13  to  15  mm.  Colorado.  (Western  Diptera,  p.  343; 
April  30, 1877.  Dejeania  sp.  non  corpulenta  Wied.,1  Brauer  and  Bergen- 
stamm  in  litt.) vexatrix  O.  S. 

Genus  PA&ADEJEAHIA  Br.  and  Berg. 

Paradejeania  Brauer  and  Bergenstanim,  Zweif.  Kais.  Mus.  Wien,  VI,  p.  147;  1893. 

Our  single  species  is  yellow,  the  front,  antennae,  proboscis,  occiput, 
thorax  except  the  hind  margin,  legs,  and  sometimes  a  dorsal  vitta  or 
row  of  spots  and  the  fourth  segment  of  the  abdomen,  black;  wings 
smoky  gray,  calypteres  yellow;  four  postsutural  and  three  stemopleu- 
ral  macrochaetae;  length,  16  to  18  mm.  Manitou  and  Colorado  Springs, 
Colo.,  and  Santa  Cruz  and  San  Diego  counties,  Cal.  (Neue  Exot.  Dip- 
teren,  p.  8G  (137) ;  1867 :  Dejeania.  Jurinia  rutilioides  Jaen.,  Brauer  and 
Bergenstamm  in  litt.) : rutilioides  Jaen. 

Genus  JTJKINIA  Desv. 

Jurinia  Desvoidy,  Essai  sur  les  Myodaires,  p.  34 ;  1830. 

Our  single  species  has  the  thorax  blue-black,  lightly  gray  pollinose 
on  the  front  half,  four  postsutural  and  three  steruopleural  macrocha'te; 
scutellum  and  abdomen  reddish,  and  having  a  slight  violaceous  reflec- 
tion, calypteres  and  bases  of  the  wings  brown;  length,  13  to  18  mm. 
West  Virginia;  Cumberland  Gap,  Ky.;  Georgia;  Georgiana  and  Lake 


'Osten  Sacken  states,  on  page  256  of  his  well  known  Catalogue  of  North  American 
Diptera,  that  after  examining  the  type  of  Tachina  corpulenta  Wied.  from  Mexico  he 
reached  the  conclusion  that  it  belongs  to  the  same  species  as  his  Dejeania  vexatrix. 
In  this,  however,  he  was  evidently  in  error,  since  Schiner,  who  also  had  access  to 
Wiedemann's  type  of  corpulenta,  states  in  the  Reise  der  Novara,  Part  Diptera,  page 
337,  that  in  this  species  the  front  tarsi  of  the  male  have  long  bristly  hairs  on  the 
inner  side,  which  is  not  at  all  the  case  with  vexatrix.  Moreover,  Brauer  and  Bergen- 
stamm have  compared  our  specimens  of  vexatrix  with  Wiedemann's  type  of  corpu- 
lenta, and  pronounce  them  specifically  distinct. 
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Worth,  Fla.;  Texas,  and  Colorado.  (Essai  sur  les  Myodaires,  p.  35; 
1830.  Jurinia  adusta  van  der  Wulp,  Biologia  Ceut.-Amer.,  Diptera, 
Vol.  II,  p.  28;  April,  1888.  Jurinia  hystrix  Will,  -non  Fabr.,  Brauer  and 
Bergenstamm  in  lift.) metallica  Desv. 

Genus  JURINELLA,  Br.  and  Berg. 

Jurinella  Brauer  and  Bergenstamm,  Zweif.  Kais.  Mus.  Wien,  IV,  p.  132;  1889. 
Pseudohysiricia  Brauer  and  Bergenstamm,  loc.  cit. 

This  synonymy  is  original  with  the  writer.  Our  species  have  four 
postsutural  and  three  sternopleural  macrochretre : 

Thorax  densely  yellowish  pollinose,  the  hairs  and  those  of  the  face 
and  cheeks  pale  yellowish;  abdomen  strongly  tinged  with  blue; 
length,  14  to  17  mm.  Colorado.  (I)iptores  Exotiques,  Supple- 
ment IV,  p.  145  [172] ;  1849 :  Hyatricia.  Pseudohystricia  ambigua 
Macq.,  Brauer  and  Bergenstamm  in  lift.) ambigua  Macq. 

Thorax  lightly  bluish  gray  pollinose,  the  hairs  and  those  of  the  face 
and  cheeks  black;  abdomen  not  tinged  with  blue;  length,  11 
mm.  Colorado.  (Trans.  Amer.  Eut.  Soc.,  Vol.  XIII,  p.  298; 
October,  1886:  Hystricia.) soror  Will. 
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alogue, and  was  overlooked  when  preparing  the  preceding  pages.  It  is  a  synonym  of  Tachina 
mella  Walk. 


153 


i*ga 
pUtysamifB— qaadripustulata,     Winthe- 

mla 126 

Plectops 57 

plumipes,  Trichopoda 48 

plusier,  Siphona 76 

poUdoides=areos,  Polidea 65 

polita,  Epigrimyia 74 

polita,  Exorista 99 

polita,  Hilarella 129 

poiychaeta^affinis,  Exorista 94 

porca,  Gonia 134 

prisca^theutis,  Cryptomeigenia 52 

pristia,  Macqaartia. 64 

promiscua--^f  renchii,  Prontina 107 

Prosopea 105 

Prospherysa 117 

protoparcismdistincta,  Sturmia Ill 

Psalida 68 

Pseudocheeta 116 

Pseudogermaria 79 

Pseudogonia 134 

Pseudohystricia 147 

Pseudomyothyria 60 

Pseudotractocera 81 

pulla,  Mauromyia 52 

pulvereo,  Masicera 115 

pumiki-rustica,  Tachina 119 

punctata,  CEstrophasia 71 

punctifera=tesscllata,  Peleteria 141 

punctigera^occidentis,  Phorantha 44 

pupar am- radicum,  Panzeria 88 

purpurasoens^occidentis,  Phorantha 44 

pusilla    barbata,  Hypostena 62 

pyralidis,  Pseudochaata 117 

py  rrhogaster— pennipes,  Trichopoda 49 

Pyrrosia 66 

pyste,  Exorista 93 

quadripustulata,  Winthemia '125 

Racodineura 66 

rad  iata^-f or mosa,  Trichopoda 48 

radicum,  Panzeria 88 

Reaumuria 132 

rectincr viftnrustica,  Tachina 119 

Redtenbacheria 72 

Rhedia 132 

Rhinophora 40 

Rhynchosia 85 

Rhynomya 102 

rigidirostris,  8iphoplagia 78 

Rileya 123 

rileyi  -irrequieta,  Frontina 108 

Rileymyia 123 

robertsoni,  Epigrimyia 74 

robertsonii,  Euceromyia 39 

robertsoni— occidentis,  Phorantha 44 

robusta,  Myiophasia 51 

robusta,  Peleteria 141 

robusta,  Tachina _ 119 

Roeselia  66 

rostrata,  Siphosturmia 83 

rubentis,  Frontina 106 

rubriventris,  Senotainia 80 

rnncaada=hesperidarum,  Spallanzania . .  135 

ruflcauda.  Trichophora 139 

ruflcornis^-apnea,  Myiophasia 50 

ruflcornis=alcedo.  Gymnochaeta 89 


Pag* 

I  rufllabris,  Phorocera 103 

I  ruflventris,  Hilarella 129 

I  rustica,  Tachina 119 

I  rutilioidea,  Paradejeania 148 

sabulosa=connnis,  Exorista 91 

sagax=senilis,  Gonia 133 

Sarcoclista 40 

Sarcomacronychia 79 

aarcophagoides-floridensis,     Pachyoph- 

thalmus 80 

Sarcotachinella 131 

Saundersia 145 

saundersii,  Phorocera 105 

,  8avia 51 

,  Schineria 139 

1  Schizotachina 55 

schizur»r=f  renchii,  Frontina 107 

schizurce,  Sturmia 113 

Sciasma 69 

Scopolia 126 

scudderi^pyste,  Exorista 93 

Scutellaria  ^radicum,  Panzeria 88 

scu tellaris=vulgaris,  Exorista 93 

senilis,  Gonia 133 

senilis,  Lencostoma 69 

Senometopia 125 

Senotainia 80 

septentrlonalis^clariponnis,      Euphoro- 

cera 102 

sequax  ^capitata,  Gonia 133 

sequax,  Phorichaeta 127 

sequens,  Vanderwulpia 117 

servillei -confin  is,  Exorista 97 

setigena,  Eulasiona 53 

setigera,  Epigrimyia 75 

setipennis,  Houghia 118 

setipennis*  Tricogena 130 

setosa^clesides,  Phyto 51 

!  set  >sa,  Gaediopsis 136 

signatus,  Pachyophthalmns 8o 

signifera,  Epalpus 145 

I  signifera,  CEstrophasia 70 

.  similis-=robusta,  Tachina 119 

similis -^rubriventris,  Senotainia   80 

singularis,  Paradidyma 126 

Siphoclytia 74 

•  Siphona 75 

I  siphonina,  Hilarella 129 

I  Siphophyto 74 

l  Siphoplagia 78 

I  Siphosturmia 83 

Sisyropa 91 

I  slossonae,  Exoristoides 91 

'  smaragdina=aterrima,  Archytas 143 

i  Solieria 66 

i  Somoleja 64 

1  sordicolor^georgiae,  Biomyia 82 

I  soror,  Jurinella  147 

!  Spallanzania 134 

sphingi  vora_ -  violen  ta,  Frontina 108 

Sphixapata 80.81 

I  Sphyricera 140 

I  Sphyromyia 140 

|  spinipennis,  Exorista 95 

j  spinosa,  Eulasiona 53 

J  spinosula,  Paraplagia 77 


154 


Page. 

8pinosula=rustica,  Tachina 119 

sternalis,  Sturmia 109 

Stevenia 73 

strigata,  Sturmia 110 

Sturmia 108 

stylata,  Peteina 40 

subopaca,  Leucostoma 69 

sngens,  Hiinantostoma 40 

Tachina 118 

Tachinodes 141 

tachinomoides^=claripennist       Euphoro 

cera 102 

Tacbinomyia 118 

Tachinophyto 60 

Tachinopsis 120 

tenera,  Leskiomima 67 

tentatrix,  Euthera 120 

ten  thredinidar  um,  Masicera 114 

tenthredinivora-^rustica,  Tachina 119 

tessellata.  Peleteria 141 

testacea  -abrupta,  Bombyliomyia 146 

Tetrachwta 140 

tbecata,  Leskia :..  67 

theclarum— conflnis,  Exorista 97 

thomsoni  —robusta,  Peleteria 141 

Thryptocera 57 

Thysanomyia 105 

tortricis,  Hypostena 60 

tortiicis.  Phorocera 103 

triangulifera,  Hyalomyodes 70 

Trichophora 139 

TrichoiK)da 47 

Tricogena 130 

trifasciata-rdi«juncta,  Microphthalma.  .  138 

trifast'iata— plumipes,  Trichopoda 48 

trilineata,Senotainia 81 


Page- 

,  triquetra,  Ervia 68 

tristi8=geniculata,  Siphon* 7» 

Trixoclista 188 

i  trixoides^disjuncta,  Microphthalma —  198 
1  trypoxylonis=floriden8is,  Pachyophthal- 

|      mus 80 

:  turgida,  Gonia ! 134 

undulatus^runcauda,  Trichophora 139 

nnica^floridensia,  Pachyophthalmns 80 

|  valida^parvipalpis.  Plagiprospherysa. . .  77 

valida,  Rhinophora  ? 40 

Vanderwalpla 117 

j  vanderwnlpi,  Hypostena 83 

variabilis.  Hypostena 82 

vibrissata=claripennis,  Euphorocera  —  103 

Vibrissina «S 

victoria  --lateralis,  Archy  tas 143 

violaacens-  -occidentis,  Phorantha 44 

violenta,  Frontina 108 

virginiensis— hystrix,  Archytas 142 

viridulana^radicum,  Panzeria 88 

vittata: -rustica,  Tachina 119 

Viviania 81 

vivida^abr  upta,  Bombyliomyia 146 

vivida^Gymnochieta 89 

vulgaris,  Exorista 93 

Wahlbergia.. - 39.78 

j  Washington®,  Medina — 66 

!  websteri^f renchii,  Frontina 107 

weedii-^triangulifera,  Hyalomyodes 70 

Willistonia 84 

|  willistoni=»lop8,  Beskia ...  73 

i  Winthemia 124 

Xanthomelana 72 

Xanthomelanodes 72 

Xysta 40 

zonata=confini8,  Exorista 97 


€2 


1 


// 


Technical  Series  No.  8. 


U.  S.  DEPARTMENT  OE  AGRICULTURE 

.     DIVISION  OF  ENTOMOLOGY. 


CONTRIBUTIONS  TOWARD  A  MONOGRAPH  OF  THE  AMERICAN 

AIMODIDi 


A.   L.   QUAINT ANOE,  M.   S., 

Biologist  and  Horticulturist  of  the  Georgia  Agricultural  Experiment  Station,  Experiment,  G. 


THE  RED  SPIDERS  OF  THE  UNITED  STATES 

(TKTRANYUIirs  AND  STHJM«*iT8). 
HY 


NATHAN    BANKS,   M.    S., 

Assistant,  Division  of  Entomology,  U.  S.  Department  of  Agriculture. 
PltEI'AKKD  UNDER  THE  DIRECTION  OF  THE  ENTOMOLOGIST. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 
1900. 


Technical  Series  No.  8. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 

DIVISION  OF  ENTOMOLOGY. 


CONTRIBUTIONS  TOWARD  A  MONOGRAPH  OF  IE  AMERICAN 

ALEURODM 


BY 


A.   L.   QUAINTANCE,  M.   S., 

Biologist  and  Horticulturist  of  the  Georgia  Agricultural  Experiment  Station,  Experiment,  Ga. 


THE  RED  SPIDERS  OF  THE  UNITED  STATES 

(TETRANYCHUS  AND  STIGMJEUS). 


BY 


NATHAN    BANKS,   M.   S., 

Assistant,  Diyision  of  Entomology,  U.  8.  Department  of  Agriculture. 
PREPARED  UNDER  THE  DIRECTION  OF  THE  ENTOMOLOGIST. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 
1900. 


7-14-07 

*3y  r/y 


LETTER  OF  TRANSMITTAL. 


United  States  Department  of  Agriculture, 

Division  of  Entomology, 
Washington,  D.  C,  April  10,  1900. 
,  Sir:  I  have  the  honor  to  submit  for  publication  No.  8  of  the  tech- 
nical series  of  bulletins  of  this  Division.  It  contains  two  articles,  the 
one  prepared  by  Mr.  A.  L.  Quaintance,  biologist  and  horticulturist, 
Georgia  Agricultural  Experiment  Station,  and  the  other,  at  the  writer's 
suggestion,  by  Mr.  Nathan  Banks,  of  this  Division.  The  subjects  con- 
sidered, namely,  the  so-called  white  flies  (Family  Aleurodidse)  and  the 
so-called  red  spiders  (the  Acarid  genera  Tetranychus  and  Stigmaeus), 
are  both  groups  of  very  considerable  economic  importance,  some  of 
the  white  flies  doing  considerable  damage  to  Southern  horticulture, 
and  the  red  spiders  being  known  as  greenhouse  pests  in  all  parts  of 
the  country  and  as  outdoor  enemies  to  certain  crops  in  the  warmer 
States.  With  these  groups,  as  with  the  others  which  have  been  pre- 
viously treated  in  a  monographic  way  in  the  earlier  bulletins  of  this 
series,  there  has  existed,  up  to  the  present  time,  so  much  confusion 
as  to  the  differentiation  of  forms  that  the  economic  worker  has  not 
been  able  to  know  with  any  certainty  the  exact  form  upon  which  he 
might  happen  to  be  at  work  from  the  remedial  standpoint.  It  is 
hoped  that  these  papers  will  clear  the  field  so  that  this  uncertainty 
need  no  longer  exist. 
Respectfully, 

L.  O.  Howard, 

Entomologist. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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CONTRIBUTIONS  TOWARD  A  MONOGRAPH  OF 
THE  AMERICAN  ALEURODIM. 


By  A.  L.  Quaintancb. 


OTEBODTJCTION. 


The  writer's  attention  was  called  to  this  much  neglected  family  of 
Homopterous  insects  about  four  years  ago  by  Prof.  T.  D.  A.  Cockerell, 
since  which  time  considerable  material  has  been  collected,  or  sent  in 
by  correspondents,  and  during  the  past  year  I  have  had  the  pleasure, 
through  the  kindness  of  Dr.  L.  O.  Howard,  of  studying  the  collection 
of  Aleurodidee  of  the  Division  of  Entomology  of  the  United  States 
Department  of  Agriculture.  A  considerable  number  of  species  have 
been  met  with  that  are  undescribed,  several  of  which  are  characterized 
in  the  present  paper.  So  far  as  I  have  been  able  to  ascertain,  all 
American  species  of  Aleurodid®  are  indicated  in  the  following  pages ; 
Aleurodes  vaporariorum  is  included  in  this  list ;  although  originally 
described  from  Europe,  it  has  now  become  quite  common  in  green- 
houses, in  various  parts  of  the  eastern  United  States  at  least.  In  all 
cases  reference  is  made  to  the  original  description  of  a  species,  and  to 
such  other  references  as  are  of  any  importance  from  a  systematic 
standpoint.  From  a  study  of  this  literature  it  is  at  once  apparent 
that  the  as  yet  meager  study  of  American  Aleurodidee  has  been,  for 
the  most  part,  done  during  recent  years.  In  the  United  States,  for 
example,  there  were  but  three  species  recorded  previous  to  1884. 
Forbes,  in  1884,  described  from  Illinois  Aleurodes  aceris,  which,  how- 
ever, should  now  be  known  as  forbesii  Ashmead,  since  aceris  is  pre- 
occupied by  a  European  species.1  In  1893  Riley  and  Howard  described 
Alewrodes  cifri,  previously  briefly  described  by  Ashmead  in    the 

1  Monograph  N.  Amer.  Proctotrypidse,  Bui.  45,  U.  S.  Nat  Mas.,  p.  294. 
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Florida  Dispatch,  November,  1885.  Aleurodes  pyrotw  Gillette  and 
Baker,  was  described  in  1895 ;  Aleurodes  berbericola  Cockerell,  in 
1896;  Aleurodes  rvborum  Cockerell,  and  Aleurodes  aureocmc&a  Cock- 
erell, in  1897.  Since  1897  to  date  four  species  have  been  described 
from  the  United  States,  giving  a  total  of  thirteen,  one  an  Aleurodicus 
and  twelve  belonging  to  Aleurodes.  From  the  West  Indies,  Mexico, 
Central  and  South  America  twenty  species  have  been  recorded,  seven 
of  which  are  species  of  the  genus  Aleurodicus  and  thirteen  of  Aleu- 
rodes. Of  these,  six  were  described  before  1895.  It  is  evident,  there- 
fore, to  any  one  who  has  observed  the  variety  of  forms  in  this  family 
that  our  knowledge  of  American  Aleurodicte  is  still  very  imperfect, 
and,  with  the  exception  of  Aleurodes  cvt/ri,  our  knowledge  of  their  life 
history  and  habits  is  even  more  incomplete. 

The  specific  characters  in  the  genus  Aleurodes  are  derived  mainly 
from  the  pupa-case,  the  adults,  except  in  species  with  banded  or 
spotted  wings,  offering  but  very  little  of  use  in  characterization.  In 
Aleurodicus,  on  the  other  hand,  the  most  valuable  specific  characters 
are  to  be  found  in  the  adults,  although  to  me  there  has  appeared  to  be 
more  variation  in  the  pupa-case  than  has  been  generally  stated.  Ordi- 
narily, the  founding  of  species  on  the  characters  derived  from  imma- 
ture stages  of  insects  is  unwarranted;  but  with  this  family,  however, 
particularly  in  Aleurodes,  as  has  been  pointed  out  by  Maskell  and 
others,  the  pupa-case  offers  by  far  the  more  valuable  characters,  and  it 
is  doubtful  if  species  could  be  satisfactorily  separated,  except  in  a 
few  cases,  from  adult  characters  alone.  Moreover,  it  is  in  the  pupal 
stage  that  these  insects  are  most  frequently  observed  and  collected,  the 
minute  "  white-flies  "  that  may  be  flying  around  being  usually  not  asso- 
ciated with  the  stationary  scale-like  insects  on  the  leaves.  Again, 
injury  is  caused  by  these  insects  it  is  likely,  mainly,  in  their  immature 
stages,  which  fact,  from  an  economic  standpoint,  renders  it  necessary 
that  these  stages  be  characterized.  For  these  reasons  the  writer 
believes  that  the  characterization  of  species  of  Aleurodes,  at  least, 
should  be  based  largely  on  pupal  characters;  there  is  as  much  varia- 
tion, probably,  in  the  pupa-case  of  different  species  of  Aleurodes  as 
there  is  in  the  species  of  Aspidiotus,  Mytilaspis,  Chionaspts,  or  other 
genera  of  the  Coccidw.  The  writer  by  no  means  favors  the  disregard 
of  the  imagoes,  and  especial  effort  should  be  made  by  collectors  to 
secure  this  stage.  This  ordinarily  may  be  easily  done,  where  the 
pupae  are  somewhat  numerous,  by  placing  the  leaves  in  a  jar  for  a  few 
days,  to  allow  the  more  mature  pupro  to  develop  into  adults. 

To  preserve  Aleurodidre  satisfactorily  for  study  it  is  advisable  to 
keep  two  series.  As  soon  as  material  is  collected,  specimens  of  all 
stages  should  be  mounted  in  xylol  balsam  on  slides,  after  careful 
"live  notes"  have  been  taken,  particularly  with  reference  to  the  col- 
oration of  the  different  parts,  and  with  adults  as  to  the  division  or  not 
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of  the  eyes.  Soon  after  mounting,  the  relative  lengths  of  the  joints  of 
the  antennae  of  adults  are  much  more  readily  distinguished  than  later. 
The  other  series'  should  consist  of  adults  preserved  dry  in  vials,  and 
the  infested  leaves  so  pinned  that  the  waxy  secretion  from  the  larv® 
and  pupa-cases  will  not  be  in  any  way  damaged. 

I  am  under  obligations  to  Prof.  T.  D.  A.  Cockerell  for  bibliographic 
references,  numerous  specimens  sent,  and  other  courtesies;  and  I  have 
been  much  aided  by  the  careful  entry  notes  made  by  Mr.  Theodor  Per- 
gande  on  the  material  received  by  the  Division  of  Entomology  and 
kindly  furnished  me  by  Dr.  L.  O.  Howard. 

Family  ALETTRODID JSL 

Small  to  minute  insects  infesting  the  leaves  of  plants,  usually  on 
the  lower  side;  the  immature  stages  scale-like;  the  adults  with  two 
pairs  of  wings,  and  covered  or  dusted  with  a  whitish  meal-like  secre- 
tion of  wax. 

In  the  immature  stages  the  body  may  be  more  or  less  covered  by  a 
secretion  of  wax,  frequently  quite  copious.  The  most  distinctive 
Aleurodid  character  in  the  larval  or  pupal  stages  is  in  the  presence  of 
a  subovate,  triangular  or  semicircular  opening  on  the  dorsum  of  the 
last  abdominal  segment,  known  as  the  "vasiform  orifice."  This  con- 
sists of  the  orifice;  the  operculum,  a  more  or  less  lid-like  structure 
attached  to  the  rim  of  orifice  cephalad,  and  the  lingula,  a  more  or  less 
slender  tongue  or  strap-shaped  organ,  attached  cephalad  within  the 
orifice  and  extending  frequently  quite  beyond  its  caudal  margin. 

In  the  adults  the  mentum  is  three  segmented,  inclosing  the  three 
rostral  setae;  antennae  seven  jointed,  the  first  two  joints  short  and 
thick,  the  others  slender  and  numerously  ringed.  Eyes  usually  some- 
what constricted  near  the  middle,  dumb-bell  shape  or  reniform,  or 
even  completely  divided.  Above  each  eye  is  a  single  ocellus.  Tarsi 
two  jointed,  with  three  terminal  claws,  the  middle  one  of  which  is 
short  and  small.  The  wings  when  at  rest  are  nearly  horizontal,  extend- 
ing caudad  considerably  beyond  the  abdomen,  rounded  distally.  Both 
fore  and  hind  wings  may  be  immaculate  or  variously  spotted  or  banded, 
usually  with  dusky  or  reddish.1 

Genus  ALBURODBS  Latrettle. 

With  the  characters  of  the  family.  Adults,  with  but  a  single  basal 
branch  to  vein  of  fore  wings;  hind  wings,  with  but  a  single  vein. 

1For  a  more  detailed  account  of  the  characters  of  Aleurodidse,  see  Maskell,  Trans. 
N.  Z.  Inst,  1896,  p.  415. 
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TABLE  OF  THE  AMERICAN  SPECIES  OF  ALEUBODES. 

I.  Papa-case  usually  but  little  hidden  by  secretion;  with  lateral  fringe— u  c,  any 

secretion  from  marginal  wax  tubes. 
II.  Pupa-case  usually  hidden  by  a  mass  of  hairy,  waxy  or  flocculent  secretion. 
III.  Pupa-case  evident,  and  without  lateral  fringe. 


I.  Pupa-case  usually  but  little  hidden  by  secretion;  with  lateral  fringe— 4. «.,  any  secre- 
tion from  the  marginal  wax  tubes. 

Pupe-case  uniformly  brown  or  black. 

With  dorsal  secretion  of  wax.  Dorsal  secretion  cottony  or  mealy  in 
appearance. 
Pupa-case  dark  brown  to  black,  elliptical,  slightly  convex,  about 
0.85  mm.  long.  Dorsum  covered  with  white  meal,  frequently 
becoming  quite  solid.  Lateral  fringe,  all  around,  agglomerated 
almost  into  a  solid  plate,  of  unequal  length,  giving  a  star  shape  of 
about  8  rays.    Operculum  subcircular,  covering  about  one-half  of 

orifice;  lingula  obsolete stellata  Mask.  (37.) 

Pupa-case  black,  elliptical,  convex,  1.8  mm.  long.  Margin  thick 
with  conspicuous  groove  on  dorsal  surface,  and  short  fringe  of 
wax  on  ventral  surface.  Around  vasiform  orifice,  a  large,  nearly 
transparent,  hemispherical  area,  but  dusted  with  white  secretion. 
Around  lateral  margin,  a  row  of  about  32  sharp  sword-like  hairs. 
Adult  9  with  basal  half  and  portions  of  rest  of  wing  smoky. 

fumipcnni*  Hempel  (18.) 

Pupa-case  shiny  black;  size  about  0.92  by  0.61  mm.;  subelliptical, 

moderately  convex;  lateral  fringe  rather  short,  truncate;  dorsal 

secretion  of  3  longitudinal  stripes  of  cottony  or  mealy  wax. 

acacis  n.  sp.  (3.) 
Pupa-case  dull  black;  subelliptical;  0.81  by  0.52  mm.;  the  copious 
lateral  fringe,  about  twice  the  width  of  case  in  length.  A  slight 
mealy  secretion  may  occur  on  dorsum;  with  tube-like  longitudinal 
medio-dorsal  elevation,  cephalad,  arrow-shaped;  along  abdominal 
segments,  suggesting  a  trachea,  with  a  glottis  caudad. 

tracheifer  n.  sp.  (38.) 

Pupa-case  shiny  black,  flat,  subovate;  0.95  by  0.81  mm.;  cephalo- 

lateral  margins  on  each  side  with  an  indenture  and  thickening. 

Lateral  fringe  semitransparent;  a  very  light  mealy  secretion  of 

wax  may  occur  along  body  segments.    Dorsum  with  small  black 

dots quercus-aquaticse  n.  sp.  (33) 

Without  dorsal  secretion  of  wax. 

Lateral  fringe  gelatinous  looking  (translucent) . 

Pupa-case  pitch  black,  oval,  hardly  one  millimeter  long.  The  gela- 
tinous fringe  extending  out  from  case,  rather  more  than  one-half 
width  of  case,  and  raising  it  up  somewhat  From  cephalo-lateral 
margin  on  each  side  and  from  caudal  end  a  pencil  of  white  wax 

resting  on  gelatinous  rim gdatmowa  Okll.  (19) 

quercus-aquatiae  n.  sp.    See  above. 
Lateral  fringe  a  series  of  distinct  radiating  waxy  ribbons. 

Pupa-case  intense  black,  oval,  hardly  over  a  millimeter  long.  The 
lateral  fringe  of  12  broad  ribbon-like  rays  of  glassy  wax,  yellow 
besally,  about  as  long  as  length  of  case wwomouiea  CklL  (41) 
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Lateral  fringe  a  narrow,  continuous  rim  of  white  waxen  filaments. 
Pupa-case  dense  black,  broadly  elliptical,  1.2  mm.  long.    Moderately 
convex,  with  rounded  median  ridge cockerelli  v.  Ihering.  (9) 

Lateral  fringe  a  more  or  less  copious  cottony  secretion. 

Pupa-case  shiny  black,  elliptical,  about  0.7  by  0.55  mm.  A  copious 
white  cottony  fringe  all  around,  continuous  basally,  but  ragged 
distally.  Case  moderately  convex,  with  evident  rounded  median 
ridge.    Fore-wings  of  adults  marked  with  red  and  brownish 

black moriQ.  (24) 

"Larva  (Pupa-case?)  flavous,  the  disk  of  the  larger  individuals 
dark  brown ;  the  margin  is  ciliate  with  white."    Wings  of  adults 

immaculate comi  Hald.  (10) 

Pupa-case  shiny  black,  subelliptical  0.7  by  0.55  mm.    Dorsal  disk 
larger  than  ventral,  and  the  marginal  rim  of  wax  tubes  bent 
downward  and  inward.    The  scant  cottony  secretion  from  mar- 
ginal wax  tubes  appearing  as  a  vertical  fringe,  .abnormis  n.  sp.  (1) 
tracheifer  n.  sp.    See  above. 
Pupa-case  yellowish,  or  greenish. 

Dorsal  secretion  simply  a  submarginal  series  of  brittle  curved  waxen 
rods  from  distinct  pores  or  papillae. 
Pupa-case  pale  yellow,  elliptical,  about  0.56  mm.  long,  flattish. 
Margin  minutely  crenulated,  the  wax  tubes  bearing  a  short  fringe 
of  straight  white  tubes.  Within  the  submarginal  series  of  papillae 
on  dorsum,  are  8  large  circular  orifices:  2  on  cephalic,  4  on 
thoracic,  and  two  on  abdominal  region erigerontis  Mask.  (12) 

Dorsal  secretion  a  submarginal  series  of  curved  waxen  rods  from  dis- 
tinct pores  or  pustules,  and  a  more  central  secretion  of  thin,  brit- 
tle, yellow  wax,  usually  fragmentary. 
Pupa-case,  yellow,  the  median  region  at  length  darkening,  ellip- 
tical, about  0.75  mm.  long.  With  two  lateral  depressions  on  each 
side,  similar  to  those  in  a  Lecanium.  Lateral  fringe  short,  frag- 
mentary. Within  submarginal  series  of  pustules  on  dorsum  are 
12  other  pustules :  2  large  on  cephalic  region,  2  large  on  thoracic 
region,  4  large  on  abdominal  region,  2  large  on  caudal  region, 
and  2  small  at  vasiform  orifice nicotians  Mask.  (26) 

Without  dorsal  secretion. 

The  lateral  fringe,  a  delicate,  white,  band-like  secretion. 

Pupa-case  pale  greenish,  oval,  with  margins  anteriorly  very  sinu- 
ous; 0.5  mm.  long.  Within  margin  all  around  a  parallel  line  the 
intervening  space  crossed  by  equidistant  straight  lines;  a  second 
parrallel  line,  often  faint,  within  the  first,  the  space  thus  formed 
also  crossed  by  lines  closer  and  shorter  than  in  first  zone.  On 
ventral  surface,  near  middle  line  are  five  pairs  of  strong  setaceous 
hairs,  all  very  long,  and  projecting  mostly  beyond  the  margin. 
Wings  of  adults  immaculate;  eyes  large,  black,  bean-shaped... 

JUicium,  Goldi  (13) 

The  lateral  fringe  consisting  of  but  three  curling,  white  waxen  filaments, 
from  long  thickened  tubular  pores,  opening,  one  on  each  side  in 
cephalo-lateral  region,  and  one  at  caudal  end  of  case. 
Pupa-case  pale  greenish  yellow  to  yellowish,  broadly  oval,  but 
little  convex,  applied  close  to  leaf,  and  inconspicuous;  1.4  by 
0.8  to  1  mm. ;  margin  minutely  crenulated,  and  with  radiating 
lines  extending  mesad.  Vasiform  orifice,  small,  subcircular; 
operculum  short,  concave  distally.  Adults  with  immaculate 
wings citri  R.  &  H.  (8) 
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II.  Papa-case  usually  hidden  by  a  mass  of  hairy,  waxy,  or  flocculent  secretion. 

The  secretion  white,  felt-like,  or  hairy. 

Papa-case  black,  oval,  0.94  mm.  long.  Flat,  but  dorsum  with  a 
median  ridge,  and  several  transverse  furrows.  Margin  with 
double  crenulation.  Vasiform  orifice  and  operculum  hemispher- 
ical; operculum  small,  not  filling  orifice.  Wings  of  adult  J 
immaculate parvus  Hempel.  (27) 

Larva  yellowish  green,  somewhat  roundish,  0.5  mm.  long.  Margin 
with  double  crenulations  which  are  pointed  distally.  Ventral  sur- 
face with  five  pairs  of  bristles  along  middle  line,  about  as  long  as 
one-third  width  of  body.  Pupa  case  with  10  to  12  long  radiating 
wax  threads,  star-like goyabx  Goldi.  (20) 

Larva  similar  to  goyabse,  but  only  the  caudal  pair  of  bristles  readily 
discernible.  Pupa-case  scantily  qovered  with  the  unequal  curling 
waxen  threads.    A  submarginal  series  of  equally  spaced  short 

bristles depim  Goldi.  (4) 

The  secretion  yellowish,  long,  hair-like. 

Pupa-case  light  yellow,  elliptical,  1  mm.  long,  flat  Denuded  of 
the  yellowish  hair-like  secretion,  a  longitudinal  median,  and 
submarginal  secretion  on  each  side  of  white  wax  is  evident 
Vasiform  orifice  subelliptical.  Operculum  hemispherical,  nearly 
fitting  orifice,  the  caudal  end  notched.    Adult  J  with  wings 

immaculate,  eyes  black horridus  Hempel.  (22) 

The  secretion  white,  flocculent. 

Pupa-case  dull  yellow,  elliptical,  0.56  to  0.84  mm.  long,  slightly 
convex.  Margin  conspicuously  crenulated,  the  wax  tubes  bear- 
ing besides  the  flocculent  matter  a  moderately  long  fringe  of 
straight,  white  wax  tubes.  Dorsum  with  six  long  slender  cylin- 
drical spines,  the  caudal  pair  frequently  bearing  a  pencil  of  white 
wax.    Vasiform  orifice  twice  as  broad  as  long;  operculum,  short, 

broad;  lingula  obsolete floccota  Mask.  (15) 

The  secretion  of  very  long,  curling  bundles  of  snowy  white  wax  in  the 
form  of  a  rosette. 

Pupa-case  yellowish,  elliptical  0.78  by 0.5  mm.;  the  curling  bundles 
of  white  wax  from  submarginal  area,  and  a  more  or  less  columnar 
central  secretion.    A  submarginal  series  of  glassy,  curved,  waxen 

rods,  from  distinct  papillae;  case  raised  on  vertical  fringe 

pergandei  n.  sp.  (28) 
The  secretion  a  submarginal  series  of  broad  waxy  ribbons  with  a  more 
central  secretion,  more  or  less  columnar  in  appearance. 

Pupa-case  shiny  black,  sub-elliptical;  0.72  by  0.46  mm.  The  copious 
secretion,  as  a  whole,  rosette-like,  the  ribbons  of  wax  rather  long, 
curving  outward  and  downward.  Lateral  fringe  semi-transparent 
and  agglomerated .phimosa  n.  sp.  (31) 

III.  Pupa-case  evident,  and  without  lateral  fringe. 

Pupa-case  more  or  less  marked  with  brown  or  black,  but  not  uniformly. 
With  dorsal  secretion  of  wax  from  distinct  pores  or  papillfe. 
The  secretion,  a  submarginal  series,  of  brittle  more  or  less  curving 
waxen  rods. 
Pupa-case  yellowish  to  whitish,  with  broad  longitudinal  medio- 
dorsal  band  of  dark-brown;  elliptical,  0.7  by  0.43  mm.;  raised  on 

vertical  fringe .fitckin.  sp.  (14) 

Pupa-case  greenish  white,  but  with  a  row  on  each  side  of  more  or 
less  brownish  spots;  elliptical,  0.83  by  0.57  mm.    The  glassy  rods, 
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from  very  closely  set  submarginal  papillae,  and  frequently  as  long 
as  case  is  wide .floridenmsn.  sp.  (16) 

Pupa-case  with  a  longitudinal  medio-dorsal  stripe,  and  a  sub-mar- 
ginal area  of  varying  width  whitish,  otherwise  brown,  deepest 
laterad  of  central  stripe;  elliptical,  0.75  by  0.52  mm.  The  sub- 
marginal  series  of  waxen  rods  rather  short    No  vertical  fringe.  - 

vittata  n.  sp.  (42) 
The  secretion  in  part  a  submarginal  series  of  sheathed  bundles  of  small, 
curling,  white  waxen  rods,  from  distinct  groups  of  rather  small 
pores. 

Pupa-case  with  marginal,  somewhat  wedged-shaped,  dashes  of 
brown;  two  broad,  longitudinal,  interrupted,  sub-dorsal  bands  of 
brown;  subovate;  1.79  by  1.26  mm.  A  central  and  two  lateral 
longitudinal  matted  exudations  of  wax.    A  very  high  vertical 

fringe altimman.  sp.  (5). 

The  secretion  a  submarginal  series  of  glassy,  curved,  waxen  rods  from 
papillae  or  pores,  and  similar  rods  more  or  less  promiscuous  on 
dorsum  from  circular  pores. 

Pupa-case  yellowish  to  whitish,  but  with  frequently  a  brownish 
coloration  along  dorsi-meson ;  elliptical ;  0. 72  by  0. 45  mm.  On  the 
thorax  the  pores  are  promiscuous,  but  along  abdomen  are  inclined 
to  occur  in  longitudinal  rows.    Adults  with  wings  marked  with 

smoky  black rolfm  Q.  (34) 

Dorsal  secretion  when  present  in  form  of  a  whitish,  mealy  exudation,  or 
in  extreme  cases  a  matted  plate  of  wax  covering  entire  dorsum. 

Pupa-case  brown  to  brownish  black,  with  3  more  or  less  evident 
transverse  stripes  of  whitish:  one  at  cephalic  end,  one  at  middle, 
and  one  at  caudal  end,  crossing  vasiform  orifice.  Ovate,  to 
broadly  elliptical,  about  1.5  mm.  long.  Case  raised  quite  high  on 
vertical  fringe  of  wax,  about  as  high  as  one-half  width  of  case. 

.forbem  Ash.  (17) 

Without  dorsal  secretion  of  wax. 

Pupa-case  yellowish-brown,  and  with  more  or  less  interrupted 
strips  of  dark  brown  along  dorsi-meson;  oblong  to  elliptical;  1  by 
0.46  mm.  On  each  side  of  median  rounded  keel,  along  abdomen, 
are  large,  irregular,  toothed  depressions,  usually  a  pair  to  each 
segment.  In  adult  $  wings  immaculate;  eyes  divided;  antenna 
with  a  long  terminal  process graminicola  Q.  (21) 

"Larva  (pupa-case?)  plane  above  and  beneath;  elevation  about 
one-third  the  length,  periphery  vertical;  pale  flavous;  the  larger 
individuals  with  a  conspicuous  dorsal  vitta"  .abutilonea  Hald.  (2) 

Pupa-case,  dorsally  black  but  with  a  very  broad  lemon-yellow  or 
whitish  marginal  area;  oval,  somewhat  over  a  millimeter  long. 
Adult  «?,  with  eyes  completely  divided;   wings  with   suffused 

dusky  spot,  at  end  of  vein,  more  evident  on  cephalic  pair 

aureocincta  Ckll.  (6) 
Pupa-case  uniformly  black. 

The  dorsal  secretion,  a  submarginal  series  of  glassy,  curling  waxen  rods 
from  distinct  pores  or  papillae. 

Pupa-case  ovate,  about  0.8  mm.  long.  The  glassy  waxen  rods  in 
some  cases  almost  if  not  quite  as  long  as  case  is  wide.  Case  with 
conspicuous  vertical  fringe.    Adults  with  immaculate  wings,  eyes 

not  completely  divided ruborum  Ckll.  (35) 

The  dorsal  secretion,  a  submarginal  series  of  short,  truncate,  white, 
waxy  ribbons,  with  a  more  central  secretion  of  columnar  appearance. 
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Papa-case  shiny  black,  subelliptical,  0.92  by  0.66  mm.  The  sab- 
marginal  ribbons,  extending  out  at  an  angle  of  about  45°,  giving 

appearance  of  an  elliptical  crown ooronata  n.  sp.  (11) 

Pupa-case,  uniformly  yellowish  or  whitish. 
Without  waxy  secretion  of  any  kind. 

Pupa-case,  pale  straw-yellow,  somewhat  darker  towards  center, 
elliptical,  1.25  by  1  mm.  Margin  finely  and  densely  wrinkled  all 
around,  the  wrinkles  extending  radially  inward  to  about  one- 
half  the  length  to  the  middle  line,   on  the  sides.     Vasiform 

orifice  darker  than  surrounding  area,  unequally  triangular 

pyroUu  G.  &  B.  (32) 

Pupa-case  (empty)  colorless,  oval,  0.75  mm.  long.  Margin  radiately 
striate.  Vasiform  orifice  an  elongated  triangle,  the  two  sides 
nearly  straight,  and  nearly  twice  as  long  as  base.  Operculum 
hemispherical  or  semilunar,  concave  at  base.  Lingula  elongate, 
sub-spatulate.  No  conspicuous  submarginal  orifices.  Adult  ? 
with  immaculate  wings;  head  and  entire  body  deep  orange- 
yellow;  legs  pale  lemon  yellow.  Eyes  jet  black,  each  one  com- 
pletely divided berbericola  Ckll.   (7) 

Pupa-case  whitish,  elliptical,  1  by  0.61  mm.  Flat,  marginal  wax 
tubes  evident  Vasiform  orifice  sub-cordate  without  corrugations ; 
lingula  terminating  in  subcircular  lobe. .  .nepkrolepidis  n.  sp.   (25) 

Pupa-case  yellow  to  lighter,  ovate,  narrowed  caudad;  0.81  by  0.55 
mm.  Somewhat  convex,  marginal  wax  tubes  obscure.  Vasiform 
orifice  subtriangular,  inner  lateral  margins  corrugated;  lingula 

arrow-shaped  distally inoorupicua  n.  sp.    (23) 

Secretion  present 

Dorsal  secretion  a  submarginal  series  of  glassy,  curved,  waxen  rods  from 
distinct  pores  of  papilbe,  and  a  more  dorsal  secretion  of  very  long, 
tapering,  curved,  waxen  rods,  in  pairs,  from  large  circular  pores. 

Pupa-case  yellowish,  oval  to  elliptical;  about  0.76  by  0.48  mm. 
The  submarginal  wax  tubes  rather  short,  and  blunt  The  very 
long  rods  from  dorsum  occurring:  a  pair  very  close  to  cephalic 
margin,  a  pair  on  cephalic  region,  a  pair  on  thoracic  region;  two 
pairs  on  abdominal  region;  a  pair  at  caudal  end,  and  a  pair  just 
within  margin,  from  caadolateral  region.    In  adults  rostrum 

reaching  nearly  to  abdomen.    Wings  immaculate 

vaporariorum  Westw.  (34) 
With  a  rather  copious,  white,  dorsal  secretion. 

Pupa-case  yellowish,  elliptical,  0.86  by  0.53  mm.  With  a  short, 
downward  curving,  pearly  white  submarginal  secretion  of  wax, 
hiding  margin  of  case,  and  3  prominent,  more  central,  inward- 
curving  columns  set  in  a  triangle.  Operculum  considerably 
broader  than  long;  lingula  spatulate,  with  2  pairs  of  setae  near 
distal  end persess  n.sp.  (29) 

pergandei  n.  sp.    See  above. 
Dorsal  secretion  a  variable  submarginal  series  of  glassy,  curved  rods 
from  distinct  pores  or  papillae. 

Pupa-case  yellowish,  elliptical,  0.65  by  0.36  mm.,  raised  on  vertical 

fringe  of  white  wax.    Vasiform  orifice  with  rounded  indenture 

caudad;  lingula  four-fifths  length  of  orifice,  with  3  pairs  of  lateral 

lobes  and  a  distal  lobe.     In  adults,  wings  immaculate 

variabilis  n.  sp.  (40) 
rolfsL    See  above. 
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Without  dorsal  secretion. 

Pupa-case  yellow,  broadly  elliptical,  convex,  1.15  by  0.83  mm.  A 
short,  more  or  less  slanting,  fringe  all  around  of  white  wax,  doubt- 
less homologous  with  vertical  fringe.  Vasiform  orifice  broadly 
ovate,  lingula  spatulate.  Dorsum  void  of  pores  and  papillae.  In 
adults,  wings  with  a  distal  dusky  spot spiraeoides  n.  sp.  (36) 

It  has  not  been  possible  to  indicate  in  the  above  table,  the  Aleurodes 
j)hakmoides  of  Blanchard,  reported  from  Chile,  in  1840.  The  descrip- 
tion is  meager,  and  based  on  the  adult.  In  the  Division  of  Entomology 
collection,  are  specimens  of  an  Aleurodes,  received  through  Professor 
Cockerell,  from  Mr.  F.  Lataste,  Chile,  under  the  name  Aleurodes 
jphalaroides  Lataste.  Possibly  this  is  meant  for  Blanchard's  phalm- 
noides.  Until  more  information  is  obtained  on  this  point,  and  pending 
the  finding  of  Lataste's  description,  it  may  be  well  not  to  consider  A. 
phalaroldes  Lataste,  as  a  distinct  species. 

1.  Aleurodes  abnormis  n.  sp.     (Plate  I,  figures  1-3.) 

Pupa-case. — Size,  about  0.7  by  0.55  mm.;  dense  black,  and  cleared 
only  after  prolonged  boiling  in  KOH.  Shape,  subelliptical,  varying 
somewhat  in  outline.  There  is  no  lateral  fringe,  in  the  ordinary  sense. 
The  pupa-case  becomes  at  length  comparatively  thick,  and  the  dorsal 
disk  is  larger  than  the  ventral.  The  marginal  rim  of  wax  tubes  is 
bent  downward  and  inward  to  the  ventral  surface  of  case,  thus  con- 
necting the  ventral  and  dorsal  disks  by  an  inward  slanting  rim.  From 
this  reflexion  of  the  marginal  rim  the  lateral  wax  tubes  open  directly 
against  the  surface  of  leaf,  and  the  white  cottony  exudation  of  wax 
appears  at  first  sight  as  homologous  to  the  vertical  fringe  of  wax,  or 
palisade  by  which,  in  many  species,  the  pupa-case  is  elevated  from 
surface  of  leaf.  This  exudation  is  light,  and  does  not  elevate  the  case 
to  any  extent  from  the  leaf.  On  the  reflexed  marginal  rim  the  flut- 
ings  of  the  wax  tubes  may  be  observed  with  varying  distinctness  up 
to  the  dorsal  surface  of  case.  Dorsum  void  of  exudation  of  any  kind. 
In  immature  specimens  dorsum  is  concave,  and  there  is  a  furrow  all 
around  just  within  margin  of  dorsum,  the  rim  being  quite  prominent 
as  a  raised  boundary  line.  Case  at  length  becomes  moderately  convex. 
There  is  a  pair  of  setae  on  caudal  end  of  case,  and  a  pair  just  cephalad 
of  vasiform  orifice.  Under  hand  lens  the  abdominal  segments  appear 
moderately  distinct,  and  the  straight  suture,  extending  from  third 
thoracic  segment  cephalad  to  margin  of  case,  is  quite  distinct,  and 
the  margins  on  either  side  minutely  sculptured.  The  vasiform  orifice 
seen  in  boiled  specimens,  is  small,  subcircular,  with  semielliptical 
operculum  and  small  obscure  lingula. 

Adult? . — Length,  about  0.77  mm.;  fore-wing,  0.89  by  0.36  mm.; 
hind  tarsus,  0.17  mm. ;  hind  tibia,  0.29  mm.  Color  of  body  uniformly 
yellow,  legs  and  antennae  paler.  Eyes  not  quite  divided,  dorsal  lobe 
21490— No.  8 2 
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bright  red,  ventral  lobe  very  dark  reddish-brown.  Fore-wings  with 
smoky  markings.  There  are  two  spots  near  middle  of  length  of  wing, 
one  on  the  vein,  and  the  other  just  within  caudal  margin;  on  the  distal 
portion  of  wing  are  three  spots,  one  at  distal  end  of  vein  just  within 
margin,  and  one  on  each  side  of  vein.  There  is  usually,  also,  an  obscure 
spot  just  caudad  of  basal  veinlet;  hind- wings  without  spots.  Antenme 
of  seven  joints.  Joint  1,  short,  wider  than  long,  cup-shaped;  joint  2, 
of  usual  subpyriform  shape,  about  one-half  as  broad  as  long;  joint  3, 
long,  equal  in  length  to  distal  joints  together;  joint  4,  short,  about 
one-half  length  of  5th;  5,  6,  and  7,  subequal  in  length;  joint  7,  some- 
what fusiform.  Front  tibia  two-thirds  length  of  hind  tibia;  hind  tarsus 
but  little  longer  than  front  tarsus;  hind  femur  about  three-fourths 
length  of  hind  tibia.  Genitalia  ordinary.  Basal  veinlet  of  fore-wings 
arising  at  base  of  wing  and  apparently  distinct  from  main  vein. 

This  species  has  been  collected  from  various  parts  of  Florida  by  the 
writer,  on  leaves  of  such  trees  as  Quercus  aquatica,  Q.  vireriSy  Q.  cotes- 
hcei,  Hex  opaca.  Magnolia  glauca,  and  Persea  carolinerms.  The  pupa- 
cases  are  much  scattered  and  rarely  occur  more  than  two  on  a  single 
leaf,  and  usually  but  one.  Adult  females  bred  out  by  the  writer. 
Type  in  Div.  Ent.,  U.  S.  D.  A.  Described  from  numerous  pupa-cases 
and  three  9  specimens. 

8.  Aleurodes  abutilonea  Haldeman. 

"  White,  body  pale  flavous,  with  a  tinge  of  greenish;  wings  each 
with  a  single  nervure,  the  superior  ones  with  two  irregular  obscure 
bands  across  them,  and  a  circular  apical  spot;  eyes  black,  double  upon 
each  side,  inferior  ones  large  and  prominent;  thorax  above,  with  large 
irregular  fuscous  spots;  abdomen  with  3  or  4  transverse  lines  of  the 
same  color;  rostrum  as  long  as  the  head,  bi-articulate,  apex  black; 
antennae  with  the  basal  articulation  robust;  feet  with  short  hairs, 
slender,  dimerous,  one-half  line  long. 

kkI*vrva  oval,  plane  above  and  beneath,  elevation  about  one-third 
the  length,  periphery  vertical;  pale  flavous,  the  larger  individuals 
with  a  conspicuous  dark  dorsal  vitta. 

"Found  upon  the  lower  surface  of  the  leaves  of  Sida  (Abutilon) 
abutUon^  to  which  the  larva  is  immovably  attached.  It  is  sometimes 
so  abundant  that  there  are  from  50  to  100  in  half  an  inch  square, 
causing  the  leaf  to .  curl  and  die.  The  perfect  insect  is  very  active, 
walking  and  flying  readily,  and  leaping  from  1  to  li  inches.  It  seems 
nearest  allied  to  A.  bifasciatm  Steph.  When  the  imago  first  appears 
the  wings  are  more  translucent  and  the  dark  fasciae  are  entirely  want- 
ing, so  that  it  might  be  taken  for  a  distinct  species. 

"Burmeister's  figure  of  A.  proleteUa  Linn,  exhibits  2  nervures, 
probably  because  the  wings  were  in  contact  when  drawn,  which,  on 
account  of  their  translucency,  would  allow  the  nervures  of  both  to  be 
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seen  at  the  same  time.     Found  in  Pennsylvania  from  August  to  the 
middle  of  October."     (Haldeman.) 

Am.  Jn.  of  Sci.  and  Arts.,  Vol.  IX,  1860,  p.  108.     Signoret,  Ann.  de  la  Soc. 
Entom.  de  France,  Dec.,  1867,  p.  397. 

8.  Aleurodea  acacire  n.  sp.     (Plate  I,  figures  4-7,  and  Plate  VII,  figure  68.) 

Egg. — Size  about  0.18  by  0.092  mm. ;  curved,  yellowish,  and  marked 
with  rather  indistinct  polygons.  Stalk  short,  and  attached  somewhat 
to  one  side  of  the  end,  on  the  convex  curve. 

Larva. — Full-grown  larvae  are  difficult  to  separate  from  pupa-cases. 
Larvae  are  brownish  yellow,  even  when  quite  small,  and  secrete  the 
marginal  fringe  of  wax  as  in  pupa-case.  In  older  larvae  the  marginal 
rim  is  quite  evident,  and  the  cylindrical  tubercles  are  present,  though 
not  so  numerous  as  in  pupa-case. 

Pupa-case. — Size  about  0.92  by  0.61  mm.;  shape  subelliptical,  nar- 
rowed somewhat,  cauded  and  cepnalad.  Color  on  leaf,  under  hand 
lens,  when  wax  is  removed,  shining  black.  Under  microscope,  by 
transmitted  light,  dark  brown.  In  less  mature  specimens,  case  is  flat, 
but  later  becomes  moderately  convex.  There  is  a  rather  short  and 
squarely  trimmed  marginal  fringe  all  around  from  the  lateral  wax 
tubes,  extending  out  flat  on  the  surface  of  leaf.  In  the  older  speci- 
mens there  is  a  dorsal  white  waxy  secretion,  which  typically  occurs  in 
three  longitudinal  lines,  a  broad  central  one  and  a  narrower  stripe  on 
each  side.  These  lateral  stripes  may  not  extend  but  along  the  abdomi- 
nal region,  or  frequently  quite  along  the  entire  dorsum  and  more  or 
less  parallel  to  margin  of  case,  forming  somewhat  of  an  ellipse.  A 
transverse  stripe  of  this  exudation  may  occur  on  dorsum,  thus  uniting 
the  three  stripes. 

Dorsum  of  case  is  much  corrugated.  In  younger  specimens  a 
medio-dorsal  ridge  is  evident,  and  on  each  side  is  a  furrow.  Cen- 
trally, the  abdominal  segments  are  quite  distinct.  There  is  a  distinct 
and  wide  marginal  rim,  somewhat  wider  on  the  sides.  This  rim  is 
plainly  demarked  from  dorsum  by  a  thickened  line  all  around.  The 
lateral  wax  tubes  are  quite  prominent  and  extend  mesad  to  near  this 
thickened  rim;  the  margin  is  crenulated,  the  incisions  quite  unifortn 
and  acute.  There  is  on  this  marginal  rim  a  row  all  around  of  short 
cylindrical  papillae.  These  are  truncate  distally  and  appear  as  short 
circular  discs  when  seen  from  above.  On  caudal  end  of  dorsum,  just 
within  margin,  is  a  pair  of  slender  setae  projecting  somewhat  beyond 
margin.  The  caudo-lateral  pair  is  present,  though  slender  and  longer 
than  usual.  There  is  also  on  cephalic  margin  of  case  a  pair  of  setae 
quite  similar  to  these  latter. 

Vasiform  orifice  small,  tubercle  like.  Orifice  subcircular,  about  as 
broad  as  long.  Operculum  relatively  large,  of  the  same  outline  as  ori- 
fice, which  it  almost  fills.     Lingula  about  four-fifths  length  of  orifice, 
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though  it  is  made  out  with  difficulty.  On  ventral  surface,  rudimentary 
feet  quite  distinct. 

Adult*  unknown. 

Received  by  the  Division  of  Entomology  at  Washington  from  Dr. 
Vasey,  of  the  Department  of  Agriculture,  specimens  on  leaves  of 
Acacia  (mesquite)  from  Chilhua,  Mexico,  January  27,  1886;  from 
W.  E.  Collins,  Ontario,  Cal.,  on  Acacia,  October  6,  1889;  again  on 
Acacia  from  Los  Angeles,  Cal.,  and  on  Bensera  microphylla,  Carmen 
Isle,  off  Lower  California.  This  same  species,  it  is  stated  in  Mr. 
Pergande's  notes,  was  found  on  leaves  of  mesquite  from  Bastophilus, 
Mexico;  Div.  Ent.  No.  3863.  No.  5876  is  doubtless  this  same  species, 
from  Fullerton,  Cal.,  July  30, 1893,  on  an  undetermined  plant.  Type 
3863,  from  Chilhua,  Mexico.     Described  from  numerous  pupa-cases. 

4.  Aleurodes  aftpim  Goldi. 

Mittheil.  Schweitz.  entom.     Gesellech.,  VII,  1886,  p.  250. 
On  "Aepim  "  ("  Mandioca  doce  ")  Rio  de  Janeiro. 

6.  Aleurodes  altissima  n.  sp.     (Plate  I,  figures  8-12,  and  Plate  VII,  figure  70.) 

Larva. — Size  about  0.89  by  0.52  mm.;  yellowish  white.  A  series 
all  around  of  about  30  setae.  On  dorsum  are  5  pairs  of  moderately 
developed  setae,  a  pair  on  cephalic  segment,  a  pair  on  each  of  the 
thoracic  segments,  and  a  pair  at  vasiform  orifice.  Margin  of  case 
slightly  crenulated.  On  the  dorsum  a  few  pores  may  occur  somewhat 
promiscuously,  and  there  are  a  few  groups  of  pores  around  the  mar- 
gin. This  stage  in  many  respects  approaches  quite  close  in  structure 
to  the  pupa-case. 

Pupa-case. — Size  about  1.79  by  1.26  mm.;  subovate,  narrowed  ceph- 
alad.  Color  of  younger  pupae,  yellowish  to  white,  and  usually  with- 
out other  coloration.  In  more  mature  examples  the  color  may  vary 
from  whitish  to  those  more  or  less  mottled  with  brownish,  with 
extreme  cases  almost  uniform  brownish  black,  though  in  these  latter 
cases  such  examples  have  plainly  been  parasitized,  and  this  color  may 
have  resulted  from  this  fact.  Typically,  this  brownish  coloration 
occurs  in  dashes,  from  the  outer  margin  inward,  varying  distances, 
and  more  or  less  radially.  Along  the  dorsi-meson  there  is  a  more  or 
less  clear  longitudinal  central  stripe,  with  an  interrupted  stripe  of 
dark  brown  on  each  side,  these  latter  varying  considerably  in  extent 
and  distinctness  In  well-marked  specimens  the  radial  wedge-shaped 
dashes  may  extend  quite  into  these  subdorsal  bands  of  dark  brown. 

Pupa-case,  when  young,  with  moderately  rounded  keel,  otherwise 
flat;  at  length  becoming  somewhat  convex,  and  raised  on  an  unusually 
high  vertical  fringe  of  white  wax.  There  is  no  lateral  fringe,  but 
just  within  the  margin  all  around  there  is  a  series  of  groups  of  waxen 
rods.  These  rods  arise  from  groups  of  from  usually  22  to  26  circular 
pores.     Each  bundle  of  rods  is  surrounded  with  a  rather  short  cylin- 
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der  of  wax,  forming  a  sheath  at  base.  Individually,  the  rods  are 
rather  small,  glistening  white,  and  inclined  to  curl  at  tip.  These  wax 
bundles  vary  considerably  in  length,  but  are,  as  a  whole,  short,  curl- 
ing outward  and  downward  from  the  case.  Along  central  dorsal 
region  is  a  broad  and  somewhat  matted  secretion  of  wax  extending 
from  vasiform  orifice  to  cephalic  end  and  covering  the  rounded  keel. 
On  each  side  of  this  central  dorsal  secretion  is  a  curved  and  narrower 
secretion  extending  from  just  laterad  of  vasiform  orifice  to  cephalic 
end.  These  three  dorsal  lines  of  wax  may  be  much  interrupted  trans- 
versely, particularly  in  younger  examples,  but  in  older  cases  each  is 
usually  continuous. 

There  is  a  very  narrow  marginal  rim  and  the  margin  of  case  is 
minutely  crenulated.  Just  within  the  margin  all  around  is  a  series  of 
rather  long  and  slender  tubercled  setae,  about  30  in  all,  or  15  on  each 
side.  The  pores  of  the  submarginal  groups  are  rather  small,  simple, 
and  circular.  These  may  vary  considerably  in  number  in  the  different 
groups,  and  an  occasional  pore  occurs  outside  of  group.  These  groups 
of  pores  are  usually  in  the  brownish  coloration  extending  in  from  the 
margin.  There  is  usually  a  group  of  very  small  pores  on  each  side  of 
vasiform  orifice,  and  a  very  pretty  group  on  each  side  of  the  second 
abdominal  segment.  This  consists  of  an  irregular  circle  of  small  pores 
with  a  central  rotate  figure.  The  usual  series  of  brownish  colored 
compound  pores  with  cylindrical  rim  and  central  rod  are  present, 
though  comparatively  small.  On  caudal  end  4  of  these  pores  occur  in 
almost  a  transverse  row,  caudad  of  orifice,  and  from  this  3  extend 
cephalad  on  each  side  to  about  the  fourth  abdominal  segment. 

Vasiform  orifice  cordate,  about  as  wide  as  long.  Operculum  sub- 
rectangular,  about  twice  as  wide  as  long.  Lingula  large,  broad,  spatu- 
late  shaped,  extending  quite  to  caudal  margin  of  orifice  and  bearing 
the  usual  two  pairs  of  subterminal  setse.  Margin  of  orifice  extended 
upward  all  round,  but  more  pronounced  caudad,  into  a  thin  and  some- 
what fluted  rim.  Operculum  and  lingula  minutely  setose  or  punctured. 
On  the  ventral  surface  the  reduced  legs  and  antennae  are  quite  distinct. 

Admits  unknown. 

When  the  adult  is  discovered  it  will  very  likely  prove  to  be  an 
Aleurodieus.   - 

Collected  by  Mr.  C.  H.  T.  Townsend,  July,  1897,  at  San  Francisco 
del  Peal,  Tabasco,  Mexico,  on  a  plant  called  "Palo  de  Gusano."  Div. 
Ent.,  No.  7979.     Described  from  numerous  pupa  cases. 

6.  Aleurodes  aureocincta  Cockerel  1. 

Jn.  N.  Y.  Ent.  Soc.,  1897,  p.  42.     On  Aquilegia,  Organ  Mountains,  New  Mexico. 

7.  Aleurodes  berbericola  Cockerell. 

1  Jn.  N.  Y.  Ent.  Soc.,  1896,  p.  207.    On  a  shrubby  Berberis,  Mescalero  Reservation, 
Tularosa  Creek,  New  Mexico. 
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8.  Aleurodes  citri  Riley  and  Howard. 

Insect  Life,  Vol.  V  (1893),  pp.  219-226. 
Food  plants:  Orange,  Melia  azederach,  Vihurnum  wudum,  Cape  jas- 
s&mine,  and  occasionally  on  Quercus  aquatica.     Florida,  Louisiana,  and 
greenhouses  generally. 

9.  Aleurodes  cockerelli  von  Ihering. 

"Os  Piolhos  Vegetaes  do  Brazil.' '     Revista  do  Museu  Paulisto,  N.  II.,  1897, 
p.  393.     On  Baccharis  pcnicifloscula,  Safl  Paulo,  Brazil. 

10.  Aleurodes  corni  Haldeman. 

"Size  and  general  appearance  of  A.  abutilonea;  Body  pale  flavous; 
eyes  black;  wings  pure  white,  without  bands.  Pennsylvania  in  Sep- 
tember and  October;  the  larva  and  imago  on  the  inferior  surface  of 
the  leaves  of  Comus  sericea. 

"  Larva  flavous,  the  disk  of  the  larger  individuals  dark  brown;  the 
margin  is  ciliate  with  white.  A  great  many  are  destroyed  in  the  larva 
state  by  Amitw  cortvi  Hald." 

Am.  Jn.  of  Sci.  and  Arts,  Vol.  IX  (1850),  p.  109.  Signoret,  Ann.  de  la  Soc.  Entom. 
de  France,  Dec.,  1867,  p.  398. 

11.  Aleurodes  coronata  n.  sp.    (Plate  II,  figures  13-15,  and  Plate  VII,  figure  69.) 

Egg. — Size  about  0.2  by  0.092  mm.;  yellowish,  considerably  convex 
on  one  side;  unmarked,  stalk  short,  attached  to  egg  at  one  side  of 
basal  end. 

Larva. — Size  about  0.55  by  0.37  mm.;  pale  yellowish  white;  subel- 
liptical,  becoming  narrower  caudad;  abdominal  segments  but  moder- 
ately distinct  across  the  middle.  No  distinct  marginal  rim.  Margin 
crenulated,  the  lobes  somewhat  truncate,  and  separated  by  linelike 
incisions. 

There  is  a  pair  of  setae  at  vasiform  orifice,  and  a  pair  just  within 
caudal  margin  of  case.  There  is  also  a  pair  on  caudo-lateral  margin  of 
case  and  on  the  cephalic  margin.  There  is  no  dorsal  exudation  of 
wax.  Vasiform  orifice  practically  as  in  pupa  case.  Legs  and  antennae 
obsolete.     Eye  spots  quite  small  and  reddish. 

Pupa  case. — Size  about  0.92  by  0.63  mm.;  shape  subelliptical  as  a 
rule,  somewhat  pointed  cephalad,  and  broadly  rounded  caudad;  widest 
about  the  middle,  or  just  caudad  of  middle.  Under  hand  lens  case 
is  shiny  black  in  color;  dark  brown  by  transmitted  light  under  micro- 
scope. There  is  ordinarily  no  lateral  fringe,  but  there  is  a  beautiful 
ellipse  of  white  waxy  bands  or  ribbons  from  the  submarginal  area  of 
the  dorsum.  These  project  from  the  case  more  usually  at  an  angle  of 
about  45°,  and  are  but  little  curved;  they  are  truncate  distally, 
of  varying  width,  and  rarely  as  long  as  the  case  is  wide.  There  are 
along  the  longitudinal  dorsal  region  three  distinct  white  waxy  secre- 
tions; at  vasiform  orifice  is  a  concave  shell-like  plume  or  ribbon,  one 
on  each  side  of  orifice,  forming  at  base  a  much  flattened  tube,  the 
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halves  of  which  become  spread  out  into  a  continuous  broad  ribbon  at 
distal  end.  From  the  middle  line  of  abdominal  segments  a  perpen- 
dicular exudation  arises  which  meets  cephalad,  a  short,  transverse,  but 
thick  column  arising  from  last  thoracic  segment.  At  cephalic  end  is 
a  pair  of  ribbons,  rather  narrow,  and  appressed  together  at  top.  The 
whole  appears  as  an  elliptical  rosette  or  crown  when  viewed  dorsally. 
Some  specimens  have  what  appears  to  be  a  secretion  from  the  lateral 
pores.  This  is  closely  applied  to  leaf  all  around,  and  of  a  gelatinous 
appearance. 

Margin  all  around  finely  crenulated  with  a  double  rim,  the  dorsal 
rim  much  more  distinct  and  the  incisions  acute;  the  ventral  rim  of 
wax  tubes  are  bluntly  rounded  and  the  incisions  shallow  and  rather 
wide. 

There  is  a  narrow  marginal  rim  of  varying  distinctness,  with  a 
series,  within  the  margin,  of  small  disk-like  tubercles,  quite  similar  to 
those  in  acaciw,  but  smaller.  There  is  also  on  the  dorsum,  on  each 
side  of  middle  line,  a  row  of  these  tubercles;  on  the  abdominal  sutures 
there  is  a  pair  to  each  segment  of  dark-brown  spots.  On  the  margin, 
at  cephalic  end,  is  a  pair  of  minute  setae,  and  the  usual  caudo-lateral 
pair;  on  the  dorsum,  at  cephalic  end  of  vasiform  orifice,  there  is  a  pair 
of  stout  setae,  and  a  pair  about  midway  between  orifice  and  caudal  end 
of  case. 

Dorsum  slightly  raised  along  dorsi-meson  of  abdominal  segments 
and  gradually  sloping  to  margins.  There  are  no  submarginal  furrows 
on  dorsum  as  in  acacics. 

Vasiform  orifice  broadly  elliptical,  about  four-fifths  as  wide  as  long. 
Operculum  very  short  and  obscure.  Lingula  quite  short,  stout,  almost 
rudimentary.  Operculum  and  interior  of  orifice  thickly  covered  with 
minute  black  dots,  possibly  spine-like  tubercles.  On  ventral  surface 
rudimentary  feet  very  distinct. 

Received  by  the  Division  of  Entomology,  at  Washington,  D.  C,  from 
D.  W.  Coquillett,  Los  Angeles,  Cal.,  December  5,  1887,  on  leaves  of 
Querent  agrifolia,  and  again  from  Mr.  Coquillett,  same  locality  and 
same  host  plant,  March  31, 1888;  also  from  S.  A.  Pease,  Pomona,  Cal., 
on  same  host  plant,  September  14,  1896.  Specimens  of  this  insect 
were  received  also  from  Prof.  J.  H.  Comstock,  from  Santa  Rosa, 
Cal.,  on  leaves  of  "live  oak,"  October  7,  1880.  Div.  Ent.  Nos.  4238 
and  720. 

This  Aleurodid  occurs  in  great  abundance  on  the  lower  surface  of 
leaves  of  Quercus  agrifoUa^  and  an  occasional  specimen  may  be 
observed  on  the  upper  surface.  There  is  considerable  variation  in  the 
amount  of  the  white  waxy  secretion,  particularly  in  younger  pupae, 
in  which  the  dorsum  may  be  almost  bare.  Described  from  numerous 
pupa  cases.     Type  4238,  Los  Angeles,  Cal.,  December  5, 1887. 
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12.  Aleurodes  erigerontis  Maskell. 

Trans.  N.  Z.  Inst. ,  1895,  p.  429.  Entom.  News,  Vol.  VII,  p.  247.  On  an  Erigervn, 
Escalon,  Mexico. 

18.  Aleurodes  fllicium  Gdldi. 

Mittheil.  Schweitz.  Entom.  Gesellsch.,  VII  (1886),  p.  247.  See  also  Ent  Mo. 
Mag.,  1891,  p.  44.  On  AapUnium  cune&tum  and  other  Brazilian  ferns,  in  the 
botanic  garden  at  Rio  de  Janeiro;  also  on  Oleandra  articuktta  and  Pteris  quad- 
riolaia  in  the  fern  house,  Kew  Gardens. 

14.  Aleurodes  fltchi  n.  sp.     (Plate  II,  figures  16  and  19,  and  Plate  VII,  figure  71.) 

Lcurw. — Size  about  0.49  by  0.27  mm. ;  subelliptical  in  shape,  narrow- 
ing somewhat  caudad.  Color  clear  whitish,  with  irregular  blotches  of 
orange.  Eye  spots  reddish.  There  is  no  marginal  fringe  and  the  lat- 
eral wax  tubes  seem  to  be  wanting,  though  the  margin  is  somewhat 
undulate.  Dorsum  void  of  tubercles  and  pores  and  without  waxy  exu- 
dation of  any  kind.  Vasif  orm  orifice  practically  as  in  pupa-case.  On 
caudal  end  there  is  a  pair  of  strong  tubercled  setae. 

Pwpa-case. — Size  about  0.7  by  0.43  mm.;  shape  elliptical.  Margin 
of  case  whitish.  There  is  a  broad  longitudinal  dorsal  band  of  dark 
brown  or  smoky  black,  which  will  vary  somewhat  in  width  and  dis- 
tinctness, usually  occurring  on  the  entire  medio-dorsal  area  of  case. 
In  extreme  cases  this  coloration  may  be  all  but  absent.  There  is  no 
marginal  fringe,  though  there  is  a  narrow  but  well-marked  rim  of  mar- 
ginal wax  tubes.  The  incisions  between  wax  tubes  very  shallow,  and 
the  tubes  distally  are  well  rounded.  In  immature  specimens  the  pupa- 
case  is  applied  quite  closely  to  leaf;  in  older  specimens  the  case  is 
raised  on  a  vertical  fringe  or  rim  of  white  wax,  which  in  some  cases 
may  be  0.2  mm.  high.  Dorsum  almost  flat,  except  a  slight  medio- 
longitudinal  rounded  keel  or  ridge.  There  is  a  submarginal  row  or 
series  of  short,  broadly  conical  papillae  all  around,  varying  considera- 
bly in  position  and  number.  From  these  papillae  rather  short,  more 
or  less  curved,  glassy,  waxen  rods  are  produced,  forming  a  fringe  all 
around.  There  is  a  subdorsal  series  on  each  side  of  very  minute  cir- 
cular transparent  spots  and  a  row  on  each  side  of  keel,  of  depressions 
of  irregular  outline,  but  bounded  cephalad,  usually,  by  the  straight  mar- 
gin of  the  preceding  segment.  In  this  respect  this  species  approaches 
gra/minicola,  though  the  depressions  are  smaller.  Just  within  caudal 
margin  there  is  a  pair  of  well-developed  setae  and  a  much  smaller  pair 
at  vasif  orm  orifice.  Less  usually  there  may  be  a  pair  of  small  setae  on 
the  first  abdominal  segment  and  on  the  cephalic  segment.  Vasif  orm 
orifice  subovate  with  caudal  end  somewhat  truncate  apparently,  but 
under  high  power  is  seen  to  have  a  rounded  indenture,  thus  producing 
two  rounded  lobes.  Operculum  about  one-half  length  of  orifice,  sub- 
elliptical,  broader  than  long.  Lingula  about  three-fourths  length  of 
orifice;  distally  it  is  lobed,  and  distal  four-fifths  setose.     From  caudal 
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end  of  lingula  arises  a  pair  of  upward-curving  sete.     A  narrow  furrow 
extends  caudad  from  orifice  to  margin  of  case. 

Adult  9  . — Length,  about  0.84  mm.;  fore-wing,  1.07  by  0.49  mm.; 
hind  tibia,  0.37  mm.;  hind  tarsus,  0.23  mm.;  color  of  body,  uniformly 
yellow,  except  the  f  rons,  which  is  deep  brownish  black,  and  the  caudal 
margin  of  head,  and  certain  thoracic  sclerites;  antennas  and  legs  paler; 
eyes  deep  red,  constricted  in  the  middle.  Wings  marked  with  two 
irregular  bands  of  reddish  brown.  The  proximal  band  crosses  the 
wing  near  the  middle  of  its  length.  Caudad  of  vein  it  has  an  irrregular 
V-shape,  the  apex  of  the  V  distad.  Cephalad  of  vein  the  marking 
is  of  an  irregular  rhomboid  shape.  The  distal  band  is  somewhat  nar- 
row and  interrupted  as  it  crosses  the  vein.  It  crosses  wing  at  about 
its  widest  part.  A  short  distance  distad  of  the  caudal  flexure  of  vein 
begins  a  narrow  strip  of  this  reddish-brown  color,  which  extends  along 
vein  to  its  distal  end,  where  it  terminates  in  an  enlarged  spot.  At 
base  of  wing,  just  caudad  of  veinlet,  is  also  a  small  spot. 

Antennae  7-jointed;  joint  1,  short  subpyriform;  joint  2,  also  sub- 
pyriform,  but  much  larger;  joint  3,  long  cylindrical,  four-fifths  length 
of  distal  four  together;  joint  4,  short,  about  one-half  length  of  fifth; 
joint  6,  somewhat  shorter  than  7.  Mentum  usual.  Hind  tarsus  but 
slightly  longer  than  anterior  tarsus.  Anterior  and  middle  tarsi  sub- 
equal  in  length.  Operculum,  when  elevated  and  seen  in  lateral  aspect, 
subcorneal,  though  somewhat  more  slanting  cephalad  than  caudad. 
Lingula  protruded,  tapering,  and  with  a  sickle-like  curve. 

$  . — Length,  about  0.67  mm.;  genitalia  ordinary;  in  other  respects 
essentially  as  in  female,  but  proportionately  smaller. 

Collected  by  Dr.  C.  V.  Riley  on  cotton  plant  in  his  garden,  Wash- 
ington, D.  C,  October  4,  1879,  and  later  at  Selma,  Ala.  Also  col- 
lected on  leaves  of  cotton  plant  at  Columbus,  Tex.,  in  July,  1879,  and 
received  by  the  Division  of  Entomology,  United  States  Department  of 
Agriculture,  August  27  and  September  14,  1895,  from  S.  B.  Mullen, 
Harrisville,  Miss.,  also  on  cotton.  The  leaves  received  from  S.  B. 
Mullen  are  quite  thickly  covered  on  the  lower  surface  with  the  pupa- 
cases.  Concerning  what  is  probably  this  same  species  in  Mississippi, 
on  cotton,  Mr.  W.  H.  Ashmead  says:1 

"This  species  lives  on  the  leaves,  and  toward  the  latter  part  of  July  and  the  mid- 
dle of  August  becomes  exceedingly  numerous,  many  hundreds  occurring  on  a  single 
plant,  and  when  disturl)ed  they  fly  up  in  powdery  clouds.  The  eggs,  from  fifty  to 
a  hundred  or  more,  are  laid  on  the  underside  of  a  leaf  without  any  regard  to  order, 
resembling  those  of  the  orange  Aleurodes,  only  somewhat  smaller,  with  a  short 
pedicel,  paler  color,  and  with  the  surface  perfectly  smooth  and  shiny.  These  hatch 
in  from  four  to  five  days,  and  the  young  larvse  attach  themselves  to  the  leaf  and 
begin  feeding  on  its  juices.  Although  occurring  by  thousands,  I  could  detect  but 
slight  injury  caused  by  these  insects." 
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I  am  unable  to  agree  with  Mr.  Ashmead,  in  referring  this  species  to 
Fitch's  Aleurodes  (Aspidiotus)  gossypii.  From  a  study  of  the  single 
type  specimen  of  Aleurodes  gossypii,  which  was  received  by  Dr.  Fitch 
from  Nigapo,  China,  certain  important  differences  have  appeared. 
There  is  no  dark  medio-dorsal  stripe  in  gossypii,  and  the  series  all 
around  of  submarginal  pores  and  waxen  rods  is  also  wanting.  In 
gossypii  the  pupa-case  is  quite  convex  and  the  marginal  area  is 
strongly  reflexed  down  to  the  margin  of  the  leaf,  much  after  the  man- 
ner of  a  Leecmiwm.  In  fitcKi,  however,  the  case  is  scarcely  at  all  con- 
vex, regularly  elliptical  in  shape,  and  is  raised  on  a  vertical  fringe  all 
around  of  white  wax.     The  two  species  are  scarcely  of  the  same  type. 

From  the  convexity  of  the  single  specimen  of  Aleurodes  gossypii,  I 
am  inclined  to  regard  it  as  representing  the  pupal  stage,  and  not  the 
larval,  as  regarded  by  Mr.  C.  L.  Marlatt.  (Ento.  News,  Vol.  X,  p.  146.) 
Div.  Ent.,  Nos.  1163  and  1178.  Type  of  larva  and  pupa-case,  1178, 
Harrisville,  Miss.,  September  14,  1895.  Described  from  numerous 
larv»  and  very  many  pupa-cases.  Type  of  adults,  1163,  slide 
2-1-47.     Described  from  3  9  and  2  $  specimens. 

15.  Aleurodes  floccosa  Maskell. 

Trans.  N.  Z.,  Inst.,  1895,  p.  432.     From  Jamaica,  on  Lignum  vUx,  in  company 
with  A.  steUata. 

16.  Aleurodes  floridensis  n.  sp.     (Plate  II,  figures  20-22.) 

Pupa-case. — Length  about  0.83  mm.;  width  about  0.57  mm.;  vary- 
ing somewhat  in  size  and  the  subelliptical  shape.  Color  of  fresh  pupa- 
case,  according  to  Mr.  Pergande's  note  (Division  of  Entomology,  No. 
6962),  "  pale,  semitransparent,  greenish,  marked  on  thorax  and  abdo- 
men with  subdorsal  rows  of  blackish  spots.  Margin  of  body  and  anal 
plates  yellowish."  Dried  specimens  on  leaf  are  pale  lemon  yellow, 
and  the  spots  are  deep  red.  In  balsam  the  color  of  case  is  pale  lemon 
yellow,  and  in  more  mature  specimens  there  is  more  or  less  of  orange, 
due,  without  doubt,  to  the  developing  imago. 

There  is  no  marginal  or  lateral  fringe,  in  the  strict  sense  of  the 
word — that  is,  coming  from  the  lateral  pores — but  on  the  extreme 
outer  margin  of  dorsum  all  around  there  is  a  very  closely  set  row  of 
conical  papilla?,  from  which  originates  a  beautiful  fringe  composed  of 
long,  slightly  curved,  glassy,  waxen  rods — a  rod  from  each  papilla. 
These  papillae  are  very  closely  set,  touching  each  other  at  their  bases, 
and  the  rods  are  frequently  nearly  as  long  as  the  pupa-case  is  wide,  and 
show  basally,  minute  file-like  serrations.  The  fringe  is  more  or  less 
separated  into  rays  of  rods  extending  mesad  quite  to  case.  There  are 
usually  from  3  to  8  rods  in  each  ray,  and  these  individual  rays  become 
somewhat  curved,  independent  of  the  others. 

Margin  of  case  crenulated,  the  incisions  between  wax  tubes  usually 
quite  shallow  and  acute.     Pupa-case  applied  closely  to  leaf,  and  quite 
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flat  at  first,  but  as  the  pupa-case  approaches  maturity  it  becomes  some- 
what more  convex.  In  dried  specimens,  particularly  those  that  are 
immature,  the  dorsum  shows  two  longitudinal  ridges  agreeing  with 
the  two  rows  of  colored  pustular  spots'.  Abdominal  segments  distinct 
but  not  extending  more  than  halfway  to  margin.  The  entire  dorsum 
is  marked  with  more  or  less  radially  arranged  thickenings  or  reticula- 
tions. The  two  rows  of  pustular  spots  extend  cephalad,  on  each  side, 
from  near  caudal  end  to  the  head  segment,  forming  an  irregular  ellipse, 
approximately  parallel  with  margin  of  case.  There  are  usually  about 
ten  of  these  spots  on  each  side,  though  the  number  varies  consider- 
ably, particularly  in  the  thoracic  region.  In  the  abdominal  region 
they  are  more  distinct  than  elsewhere,  where  they  occur  approxi- 
mately, one  on  each  side,  to  each  segment.  Just  'within  this  series  of 
spots,  on  the  abdomen,  somewhat  smaller  markings  may  occur.  Dor- 
sum with  four  pairs  of  minute  tubercled  setae — one  "pair  on  cephalic 
portion,  one  pair  on  first  abdominal  segment,  one  pair  at  vasiform 
orifice,  and  one  pair  just  within  caudal  margin. 

Vasiform  orifice  cordate,  but  very  little  longer  than  broad.  Caudal 
end  bluntly  rounded,  but  with  a  minute  indenture.  Operculum 
broadly  cordate,  about  three-fourths  as  long  as  orifice,  and  minutely 
setose  distally.  Lingula  moderately  stout,  spatulate,  setose  distally, 
and  bearing  on  each  side  three  small  lobes,  with  a  larger  terminal  one. 

On  ventral  surface,  rudimentary  feet  indistinct. 

Adult. — Unknown. 

Collected  by  the  writer  in  August  of  1898  on  leaves  of  guava 
(Pbidium  gucmd)  at  Lakeland  and  Punta  Gorda,  Fla.  Received  by  the 
Division  of  Entomology,  United  States  Department  of  Agriculture, 
from  H.  G.  Hubbard,  Crescent  City,  Fla.,  January  8,  1896,  and  from 
H.  J.  Webber,  Eustis,  Fla. ,  January  25,  1896,  in  both  cases  on  leaves 
of  guava.  Also  collected  by  J.  H.  Comstock,  Arcadia,  Fla.,  on  " alli- 
gator pear."  Div.  Ent.,  Nos.  6962  and  413.  Type  6962.  Described 
from  numerous  pupa-cases. 

17.  Aleurodes  forbesii  Ashmead  (aceris  of  Forbes). 
Fourteenth  Kept  111.  St.  Ent  (1884),  p.  110. 

This  is  the  common  large,  box-like  species,  on  leaves  of  Acer  dasycarpum,  in  many 
parts  of  the  North — Ithaca,  N.  Y. ;  Washington,  D.  C. ;  Urbana,  111. 

18.  Aleurodes  fumipennis  Hempel. 

Psyche,  vol.  8,  No.  280,  p.  394.     On  undetermined  grass  growing  on  swampy 
ground,  S.  Paulo,  Brazil. 

19.  Aleurodes  gelatinosus  Oockerell. 

Can.  Ent,  Vol.  XXX,  p.  204.    Dripping  Spring,  Organ  Mountains,  New  Mexico, 
on  what  is  probably  Quercus  arizonica. 

20.  Aleurodes  goyabee  Goldi. 

Mittheil.  Schweitz.  entom.  Gesellsch.,  Vol.  VII  (1886),  p.  248.     On  Psidium 
goyaba  and  Laurus  persia,  Rio  de  Janeiro. 
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21.  Aleurodes  graminicola  Qaaintanoe. 

Can.  Ent.,  Vol.  XXXI,  p.  89.     On  an  undetermined  grass,  Lake  City,  Fla. 

22.  Aleurodes  horridus  Hempel. 

Psyche,  vol.  8,  No.  280,  p.  394.     On  Indium  sp.,  8.  Paolo,  Brazil. 

23.  Aleurodes  inconspicua  n.  sp.  (Plate  II,  figures  23-25.) 

Egg. — About  0.17  mm.  long.  Oval  in  shape,  uniformly  brownish 
in  color,  unmarked.     Pedicel  very  short. 

Za?tva. — Size  about  0.5  by  0.3  mm.  Elliptical,  tapering  slightly 
eaudad.  In  color  light  yellow,  with  a  deep  orange  spot  on  each  side 
of  abdomen.  Body  flat,  no  marginal  fringe,  and  without  dorsal  exu- 
dation. Margin  of  case  practically  as  in  pupa-case.  There  is  a  pair 
of  well-developed  setae,  projecting  eaudad  from  caudal  margin  of 
case,  arising  apparently  on  the  margin.  Dorsum  void  of  setae.  Vasi- 
form  orifice  practical^  as  in  pupa-case,  but  the  furrow  extending 
eaudad  from  orifice  to  margin  in  the  pupa-case  seems  to  be  wanting 
in  the  larva.  There  are  two  small  reddish-brown  pigment  spots  in 
cephalic  region,  marking  the  eyes. 

Pupa-case. — Size  about  0.83  by  0.55  mm.  but  varying  somewhat. 
Oval  in  shape,  broadest  cephalad,  and  light  yellow  in  color,  the  color- 
ation deepening  as  the  developing  insect  approaches  maturity.  Empty 
pupa-case  colorless.  On  each  side  of  abdomen  in  younger  pupa-cases 
there  is  an  irregular,  oblong  spot  of  deep  orange  yellow,  evidently 
glands,  within  the  body.  As  the  pupa  develops  these  spots  tend  to 
disappear.  Case  applied  closely  to  leaf,  at  first  flat,  but  later  becom- 
ing somewhat  convex.  From  its  flatness  and  color  it  is  quite  incon- 
spicious  on  the  leaf.  There  is  apparently  no  lateral  fringe,  and  the 
vertical  fringe  raising  the  case  from  the  surface  of  leaf,  so  common 
in  aleurodids  of  this  type,  is  in  this  species  absent.  Marginal  wax 
tubes  but  little  evident,  and  the  incisions  usually  short  and  acute. 
From  these  incisions  thickenings  extend  mesad  some  distance,  pro- 
ducing an  irregularly  marked  margin.  There  is  a  pair  of  small  setae 
on  the  caudo-lateral  margin  of  case.  Dorsum  without  exudation  of 
wax;  there  is  a  more  or  less  evident  dorsal  keel  along  dorsi-meson, 
more  pronounced  along  abdomen.  Some  specimens  show  three  rows 
of  large  circular  pores;  a  row  along  dorsi-meson  and  a  subdorsal  row 
on  each  side.  These  pores  vary  much  in  position  and  number,  and 
are  more  frequentty  not  discernible.  Dorsum  without  setae,  except  a 
well-developed  pair,  arising  from  tubercles  just  within  caudal  margin 
of  dorsum. 

Vasiform  orifice,  subtriangular  about  three-fourths  as  wide  as  long; 
cephalic  and  lateral  margins  nearly  straight  lines.  Lateral  margins, 
with  corrugations  or  folds,  extending  downward  and  inward.  At 
caudal  end  of  orifice  there  is  a  decided  ental  bend,  or  loop,  of  the  rim, 
the  orifice  thus  opening  into  a  furrow  which  extends  eaudad  to  margin 
of  case,  between  the  two  tubercled  seta?. 
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Operculum  subelliptical,  about  three-fourths  as  long  as  wide,  and 
not  quite  one-half  length  of  orifice.  Lingula  about  five-sixths  length 
of  orifice,  the  distal  two-fifths  somewhat  enlarged,  and  arrow-shaped, 
thickly  setose,  and  terminating  in  two  straight  setae,  which  reach  quite 
to  caudal  end  of  orifice.  Rudimentary  feet  on  ventral  surface  quite 
distinct. 

Adult  9  .  -Length,  about  0.74  mm.;  fore-wing,  0.846  by  0.35  mm., 
hind  tibia,  0.32  mm.;  hind  tarsus,  0.17  mm.;  color,  bright  yellow, 
abdomen  paler,  with  a  deep  reddish-orange  spot,  due  to  visceral  gland; 
legs  and  antennae  pale  yellow.  Wings  immaculate.  Eyes  undivided, 
but  somewhat  constricted  above  the  middle;  dark  brownish-red  in 
color.  Mentum  usual;  first  joint,  long,  slender,  widening  gradually 
distad;  second  joint,  short,  thick,  about  one-third  length  of  distal  joint; 
distal  joint,  stout,  gradually  tapering  from  second  joint  to  the  blunt, 
brownish-colored  point.  Fore-tibia,  six-elevenths  length  of  hind-tibia; 
middle  tarsus,  four-fifths  length  of  hind  tarsus. 

Vasiform  orifice  triangular.  Operculum,  when  elevated  and  seen 
in  lateral  aspect,  bluntly  conical,  and  the  caudal  margin  appears 
minutely  setose.  Lingula  long,  subcylindrical,  tapering  abruptly  to 
an  acute  point;  slightly  curved,  the  convexity  cephalad.  Lingula 
apparently  somewhat  serrate,  due  doubtless  to  obscure  sete.  In  fore- 
wing,  main  vein  nearer  cephalic  than  caudal  margin,  extending  distally 
about  eight-ninths  length  of  wing.  Basal  veinlet  arising  at  very  base 
of  wing,  apparently  distinct  from  main  vein,  and  extending  obliquely 
caudad  to  margin  of  wing.     Genitalia  ordinary. 

$  . — Unknown.  Collected  by  the  writer  on  leaves  of  a  species  of 
jPhysalts  at  Bartow,  Fla.,  July,  1897,  and  again  in  August  of  1898  on 
leaves  of  cultivated  okra  at  same  place.  Received  by  the  Division  of 
Entomology,  United  States  Department  of  Agriculture,  from  Mr.  E. 
L.  Eames,  Pomona,  Fla.,  on  leaves  of  sweet  potato;  Div.  Ent.  No.  6421. 
Adult  females  were  bred  out  by  the  writer  from  pupae  collected  on 
okra  in  1898.  Type  of  immature  stages  6421,  described  from  numer- 
ous specimens.  Type  of  adult  9  ,  specimens  bred  out  by  writer  from 
okra,  August  15,  1898,  8  specimens.     Types  in  Div.  Ent.  collection. 

24.  Aleurodes  mori  Quaintanre. 

Can.  Ent.,  Vol.  XXXI,  pp.  1-4.  On  Morus  sp.  at  Tampa,  Fla.,  and  at  Lake  City, 
Fla.,  on  TUia  americana,  Callicarpa  americana,  IAquidamtfer  styraciflua.  Ilex  opaca, 
and  lees  frequently  on  Persea  carolinenm. 

26.  Aleurodes  nephrolepidis  n.  sp.  (Plate  III,  figures  26-30.) 

Egg. — Size  about  0.21  by  0.092  mm. ;  subelliptical.     Stalk  attached 

to  one  side  of  center  of  basal  end,  scarcely  as  long  as  egg  is  wide; 

stalk  appears  to  be  jointed,  and  barbed  at  basal  end.     Egg  unmarked, 

yellowish. 

Pupa-cane. — Size  about  1  by  0.61  mm.;  elliptical;  color,  dirty  white 

to  yellowish.     Empty  cases  in  balsam  are  very  pale  yellow;  eyes  of 
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developing  pupa  bright  red.  There  is  no  marginal  fringe,  or  but  very 
rudimentary.  Margin  of  case  crenulated,  the  wax  tubes  bluntly 
rounded;  the  incisions  between  tubes  are  but  moderately  deep  and 
acute;  rather  light  thickenings  extend  in  from  margin,  and  the  thick- 
ened margins  of  the  wax  tubes  may  be  discerned  extending  a  short  dis- 
tance mesad.  There  is  no  distinct  marginal  rim.  Pupa-case  applied 
quite  closely  to  leaf,  and  there  is  no  vertical  fringe.  Dorsum  almost 
flat,  and  void  of  waxy  exudation,  tubercles,  or  pores.  Abdominal 
segments  rather  obscure,  evident  only  about  the  middle  one-half  of 
case.  There  is  a  pair  of  well-developed  setae  arising  within  caudal 
margin  of  case,  extending  dorso-caudad  some  distance  beyond  the 
margin.  There  is  a  pair  of  small  setae  on  cephalic  margin  of  case,  and 
a  pair  on  caudo-lateral  margin. 

Vasif orm  orifice  subelliptical  in  outline,  and  comparatively  small. 
Operculum  medium,  subcircular,  broader  than  long,  about  one-half 
length  of  orifice;  cephalic  margin  straight.  Lingula  quite  as  long  as 
orifice,  frequently  protruded,  with  distal  subcircular  enlargement, 
which  is  minutely  setose;  on  ventral  surface,  legs  moderately  distinct. 

Admit  9  . — Length  about  0.97  mm. ;  length  of  hind  tibia,  0.38  mm.; 
size  of  fore- wing,  1.12  by  0.43  mm.;  length  of  hind  tarsus  0.22  mm. 
Color,  pale  yellowish;  eyes  brown,  slightly  constricted  at  middle. 
Wings  unspotted.  Antennae  of  seven  joints.  Joint  1  small,  cup- 
shaped;  2,  unusually  long,  somewhat  more  than  three  times  length  of 
first,  pyriform;  joint  3,  slightly  more  than  twice  the  length  of  second. 
Mentum,  slender  at  base;  first  joint  comparatively  long,  longer  than  2 
and  3  together;  second  short,  not  quite  one-half  length  of  third;  third 
gradually  tapering  distad,  but  slightly  constricted  just  proximad  of 
the  brownish  black  point. 

Vasiform  orifice  cordate.  Operculum  not  one-half  length  of  orifice, 
convex  dorsally,  and  on  caudal  margin  concave,  the  margin  thickly  set 
with  rather  long  setae.  Lingula  protruded,  and  strongly  bent  as  it 
extends  out  of  orifice,  gradually  tapering  from  base  to  the  strap-like 
distal  portion,  very  thickly  set  with  setae. 

In  fore-wing,  basal  veinlet  rather  obscure,  and  arising  apparently 
distinct  from  main  vein.  Margin  of  wings  all  around  yellowish,  but 
deepest  on  cephalic  margin,  where  the  color  becomes  somewhat  reddish. 

Received  by  the  Division  of  Entomology  at  Washington  from  George 
C.  Butz,  Pennsylvania  State  College,  November  19,  1898,  on  Nephro- 
lepia  with  the  statement  that  hundreds  of  the  winged  form  are  flying 
around  in  the  conservatory  of  the  college.  A  few  of  the  imagos  were 
bred  out  November  25  from  the  pupae  sent,  by  Mr.  Pergande,  f rom 
which  the  description  of  the  adult  stage  has  been  made.  This  species 
is  interesting  as  occurring  on  a  fern.  Div.  Ent.  No.  8210.  Pupa-case 
described  from  numerous  specimens;  adult  9  ,  from  3  specimens. 
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20.  Aleurodes  nicotianee  Maskell. 

Trans.  N.  Z.  Inst.,  1895,  p.  436;  Entom.  News,  VII,  p.  247.    On  Nicotiana  tabacum, 
Guanajuato,  Mexico. 

27.  Aleurodes  parvus  Hempel. 

Psyche,  vol.  8,  No.  280,  p.  396.     On  Maytenus  sp.,  S.  Paulo,  Brazil. 

28.  Aleurodes  pergandei  n.  sp.  (Plate  III,  figures  34-37,  and  Plate  VII,  figure  72.) 
Pupa-ccwe. — Size  about  0.78  by  0.5  mm. ;  regularly  elliptical  in  shape; 

pale  yellow  in  color,  but  the  empty  case  almost  colorless.  The  most 
striking  character  of  this  species  is  the  exudation  from  the  dorsum  of 
long,  white,  curled  filaments  or  bundles  of  wax,  forming  a  beautiful 
and  relatively  large  rosette.  Near  the  margin  on  dorsum  is  a  series 
of  long,  curled,  and  slightly  flattened  bundles,  which,  extending  out- 
ward and  downward,  touching  surface  of  leaf,  becoming  irregularly 
coiled  at  the  free  end.  So  copious  is  this  exudation  that  it  may  have 
a  diameter  of  3  mm.,  although  the  pupa-case  itself  is  but  0.78  mm. 
long.  From  the  central  dorsum  there  is  usually  a  stouter  form  of 
exudation,  somewhat  columnar,  but  not  extending  very  high  from 
case. 

These  bundles  of  wax  are  composed  of  many  very  minute  glassy 
threads  of  wax,  which  in  the  longer  lateral  bundles  become  quite  loose 
and  separated  on  the  lower  surface  of  bundle. 

On  the  dorsum,  but  very  close  to  margin  all  around,  is  a  series  of 
rather  closely  set,  more  or  less  circular,  pores.  These  occur  about  the 
diameter  of  a  pore  apart.  From  this  series  of  pores  is  produced  a 
fringe  of  rather  long,  tapering,  and  somewhat  curved  glassy  rods. 
These  project  out  laterally,  around  the  pupa-case,  as  is  usual  in  species 
of  this  type,  but  are  hardly  discernible  until  after  the  removal  of  the 
copious  rosette  of  white  wax  from  the  dorsum.  There  is  no  fringe 
from  the  marginal  wax  tubes,  although  these  form  a  distinct  lateral 
rim.  The  margin  is  crenulated,  with  the  incisions  acute.  .  There  is  a 
moderately  developed  vertical  fringe,  raising  the  pupa  case  up  some- 
what from  surface  of  leaf.  On  caudal  margin  there  is  a  pair  of 
moderately  developed  set®,  and  the  usual  small  caudo-lateral  pair  of 
set®  is  present.  There  is  a  pair  of  small  set®  also  at  vasiform  orifice. 
Vasiform  orifice  broadly  ovate,  almost  as  broad  as  long;  cephalic 
margin  straight,  caudal  end  very  broadly  rounded.  Operculum  but 
little  more  than  one-half  the  length  of  orifice,  and  wider  than  long; 
cephalic  margin  straight,  and  almost  coincident  with  margin  of  orifice. 
Lingula  about  five-sixths  length  of  orifice,  stout,  and  broadly  spatulate. 
Distal  portion  with  three  pairs  of  lateral  lobes  and  a  terminal  lobe; 
also  bearing  a  pair  of  set®,  which  project  caudad  out  beyond  orifice. 
Distal  portion  of  lingula  setose  in  the  usual  way. 

Adult  9. — Length  about  0.77  mm.;  fore-wing  1.07  by  0.5  mm.; 
length  of  hind  tibia  0.37  mm.;  length  of  hind  tarsus  0.23  mm.     Color 
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of  body  light  yellow,  legs  and  antennas  paler.  Eyes  reddish  brown, 
and  apparently  barely  divided,  each  part  subequal  and  subcirculai 
in  outline.  Wings  immaculate.  Antennae  of  7  joints:  Joint  1,  short, 
usual;  joint  2,  subpyriform  and  obliquely  truncated  distally;  joint  3, 
long,  subcylindrical,  about  four-fifths  ag  long  as  joints  5,  6,  and  7 
together;  joints  5  and  6,  subequal,  and  somewhat  longer  than  joints 
4  and  7,  which  are  subequal.  In  hind  legs,  femur  about  three-fifths 
length  of  tibia,  middle  tarsus  three-fourths  length  of  hind  tarsus. 
In  fore- wing,  basal  veinlet  arising  at  very  base  of  wing,  and  appar- 
ently distinct  from  median.     Genitalia  usual. 

Collected  on  the  grounds  of  the  Department  of  Agriculture  at 
Washington,  D.  C,  by  Mr.  Theodor  Pergande  on  Bignonia  radicam, 
September  3,  1881;  at  Washington,  D.  C,  Crataegus,  September  22, 
1882;  in  Virginia,  on  Hydrangea,  September  27,  1897.  This  same 
species  was  collected  by  the  writer  on  plum,  at  Pomona,  Ga.,  May  20, 
1899,  and  on  Cratcegv*,  Flint  River,  Spalding  County,  Ga.,  during 
August,  1899. 

This  insect  occurs  either  singly  or  in  groups  of  three  or  four  on  the 
under  surface  of  the  leaves.  It  is  at  once  one  of  our  prettiest  and 
most  striking  Aleurodids.  I  have  pleasure  in  naming  this  species  for 
Mr.  Pergande.  Div.  Ent,  Nos.  1002,  2861,  and  7800.  Type,  No.  1002. 
Pupa-case  described  from  numerous  specimens;  adult  ?  from  3 
specimens;  slide  1-32-39. 

29.  Aleurodes  persece  n.  sp.     (Plate  IV,  figures  38-40.) 

Larva. — (Very  young,  probably  in  first  stage.)  Size  about  0.338 
by  0.18  mm.;  subelliptical,  very  slightly  narrowed  caudad.  Pale  yel- 
lowish white,  with  more  or  less  rectangular  spots  of  orange  in  the 
abdominal  region.  Eye  spots  reddish.  On  the  margin,  cephalad  of 
eyes,  are  six  setae,  and  on  lateral  margins  of  thoracic  region  are  three 
on  each  side.  On  caudal  margin  are  six  setae,  the  middle  pair  of  which 
is  considerably  longer  than  others.  On  ventral  surface,  just  within 
margin,  all  around,  is  a  series  of  sparsely  set  small  tubercled  setae. 
Legs  and  antennae  well  developed.  Vasiform  orifice  practically  as  in 
pupa-case. 

Piqxi-case. — Size  about  0.86  by  0.53  mm.;  shape  subelliptical,  with 
slightly  undulate  outline.  Color  under  hand  lens,  yellowish  brown; 
empty  pupa-case  practically  colorless.  There  seems  to  be  no  lateral 
fringe,  and  the  margin  is  not  perceptibly  crenulated,  or  but  very  indis- 
tinctly ;  no  lateral  wax  tubes  are  to  be  observed,  though  there  is  a 
thickened  line  on  the  margin.  There  is  a  profuse  dorsal  exudation: 
First,  a  rather  short,  downward-curving  fringe  of  pearly  white  wax, 
all  around,  arising  from  just  within  margin,  and  curling  outward  and 
downward  over  margin  to  near  surface  of  leaf.  This  fringe  is  hardly 
continuous  but  is  more  or  less  split  apart  into  ribbons  or  bands.     Sec- 
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ond,  a  more  dorsal  exudation,  composed  of  three  thick,  inward,  and,  at 
the  tip,  downward-curving  columns.  These  occur  in  a  triangle,  one 
on  each  side  and  one  at  end.  These  columns  of  white  wax  are  about 
as  high  as  pupa-case  is  wide.  The  pupa-case  is  almost  obscured  by 
this  exudation,  when  viewed  from  above.  There  is  a  short  vertical 
fringe  elevating  the  case  somewhat  from  the  surface  of  leaf.  On  the 
dorsum  are  5  pairs  of  cup-shaped  compound  pores,  four  pairs  on 
caudal  third  of  case,  and  the  fifth  pair  on  cephalic  segment,  one  near 
each  cephalo-lateral  margin  of  case.  The  margin  or  rim  of  each  cup 
is  thickened,  and  from  within  the  cup  there  arises  a  rather  large  fluted 
cylindrical  tube,  extending  upward,  about  one-half  its  length  beyond 
rim  of  cup.  Within  tube  at  base  is  a  short  conical  elevation.  The 
entire  structure  is  brownish  in  color.  Dorsum  void  of  well-developed 
setae  save  a  pair  just  within  caudal  margin.  A  pair  of  minute  setae 
occur  on  margin,  near  caudal  end  of  case.  There  is,  however,  just 
within  margin  of  case,  all  around  a  sparsely  set  row  of  minute,  brown- 
ish colored,  tubercled  setae.  Vasiform  orifice  subcordate,  about  as 
long  as  wide,  cephalic  margin  straight,  coinciding  with  cephalic  mar- 
gin of  operculum.  Operculum  subrectangular,  the  lateral  margins 
somewhat  rounded;  considerably  wider  than  long,  and  with  caudal 
margin  almost  straight.  Lingula  relatively  large,  particularly  distally , 
where  it  becomes  broadly  spatulate;  longer  than  orifice,  and  bearing 
distally  two  pairs  of  setae,  the  smaller  pair  proximad.  ,  Abdominal 
segments  moderately  distinct.  Rudimentary  feet  and  antennas  very 
evident. 

Adadt. — The  following  note  is  by  Mr.  Pergande,  made  at  the  time 
of  receiving  the  material  at  the  Division  of  Entomology  at  Washing- 
ton :  "  Wings  of  insect,  of  which  one  was  found,  transparent,  color- 
less, without  any  marking,  and  they  are  covered  with  a  white  secretion, 
which  gives  them  a  milk-white  appearance.  The  body  is  yellow, 
slightly  reddish  toward  the  tip  of  abdomen.  Eyes  dark  brown." 
This  specimen,  mounted  on  a  tag,  had,  unfortunately,  become  detached 
before  it  came  into  the  writer's  hands,  but  from  the  general  structure 
of  the  pupa-case,  particularly  the  vasiform  orifice,  and  in  the  presence 
of  the  dorsal  cup-shaped  compound  pores,  it  will  probably  prove  to 
be  an  Ak-urodicus. 

On  Persea  carol  mens!*,  from  Dr.  R.  S.  Turner,  Fort  George,  Fla., 
April  22,  1880.  Div.  Ent.  No.  4J)5.  Larva  described  from  numerous 
specimens;  pupa-case  from  three  specimens. 

30.  Aleurodes  phaleenoides  Blanchard. 

Ins.  Voy.  du  Chile,  de  Gay.,  1840,  p.  319.     Also,  nee  Ann.  de  la  So<\  Ent.   de 
France,  Dec.,  1867,  p.  399. 

31.  Aleurode8  plumosa  n.  ep.     (Plate  111,  figures  31-33.) 

Pupa-case. — Size  about  0.72  by  0.40  mm.;  shape  subelliptical,  but 
somewhat  variable  in  outline.     The  shiny,  black  case,  as  seen  under  a 
21490— No.  8 3 
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hand  lens,  is  much  hidden  by  the  dorsal  exudation  of  whitish  waxen 
ribbons  or  plumes.  Under  microscope  the  case  is  very  dark  brown. 
These  waxy  ribbons,  in  perfect  specimens,  are  quite  twice  as  long  as 
the  case  is  wide;  these  occur  usually  from  3  to  4  on  each  side  of  dor- 
sum and  more  or  less  continuous  at  base,  extending  upward  and  ^  out- 
ward. There  is  also  a  central,  upright,  thick  column,  composed  of 
the  united  exudations  from  the  more  cephalic  of  the  abdominal  seg- 
ments. In  the  caudal  pair  the  plumes  are  semi-tubular.  From  the 
suture  extending  cephalad  to  margin  of  case  from  the  third  thoracic 
segment,  there  arises  on  each  side  a  thin  ribbon  of  wax,  the  two 
united  cephalad,  and  spreading  distally  into  a  broad  wavy  plume,  and 
from  between  which  arises  a  thin  but  broad  plume.  There  is  a  lateral 
fringe  of  amorphous  wax  extending  out  in  considerable  quantity  on 
the  leaf,  all  around  margin  of  case.  Margin  of  case  crenulated  with 
a  double  row  of  wax  tubes,  the  dorsal  series  somewhat  within  the 
lower.  Just  within  the  rim  all  around  is  a  series  of  small  dark-colored 
disc-like  tubercles  or  dots,  and  small  dots  of  this  character  may  occur 
in  transverse  rows  across  the  dorsum  at  about  the  middle  of  the  seg- 
ments. There  are  two  pairs  of  well-developed,  brownish-colored  set® 
at  caudal  end,  a  pair  just  within  caudal  margin,  and  a  pair  at  vasiform 
orifice;  on  the  margin  of  case  there  is  a  small  pair  in  the  usual  caudo- 
lateral  region,  and  a  pair  at  cephalic  end.  Under  high  power  of 
microscope  the  subdorsal  area  is  seen  to  be  covered  with  minute  pores, 
from  which  is  exuded  the  ribbons  of  wax.  These  pores  also  occur 
along  the  central  abdominal  line.  Vasiform  orifice  subcordate,  almost 
as  broad  as  long;  cephalic  margin  nearly  straight,  caudal  end  bluntly 
rounded.  Operculum  about  one-third  the  length  of  orifice;  lingula 
quite  rudimentary,  short,  not  more  than  half  the  length  of  operculum. 
Pupa-case  but  little  convex,  even  at  maturity.  Body  segments  moder- 
ately distinct.     On  ventral  surface,  feet  quite  distinct. 

Adult*} — Length  about  0.86  mm.;  fore-wing  0.95  by  0.33  mm.; 
length  of  hind  tibia  0.24  mm.;  length  of  hind  tarsus  0.17  mm.;  color, 
lemon  yellow,  legs  and  antennro  paler.  Eyes  but  little  divided,  dorsal 
portion  reddish;  ventral,  deep  brownish  red;  wings  immaculate.  Joint 
1  of  antennae  short,  not  quite  one-half  length  of  second;  joint  2,  pear- 
shaped,  about  one-half  as  wide  as  long;  joint  3,  about  as  long  as  the  four 
remaining  joints  together;  joint  4,  about  two-thirds  length  of  fifth; 
joints  5,  6,  and  7,  subequal  in  length;  joint  5,  somewhat  swollen  dis- 
tally; joint  7,  with  a  stricture  on  one  side  about  the  middle  of  its  length, 
tapering  to  an  acute  point.  Mentum  of  three  joints,  usual.  Opercu 
lum  seen  in  lateral  aspect  and  when  elevated,  subcorneal;  lingula  con- 
siderably protruded  subcylindrical,  with  an  upward  bend  near  middle, 
and  nearer  end  there  is  another  bend,  but  down  to  the  horizontal. 

A  rather  common  species  in  Florida  hammocks  and  higher  wood- 
lands; on  leaves  of   various  plants,  as  Persea  carolinerms.  Magnolia 
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grcmdiflora;  M.  glauca;  Ilex  opaca;  Viburnum  nudum  and  Yaccinium 
spp.  Adults  have  been  bred  out  by  the  writer.  Pupa-case  described 
from  numerous  examples;  adult  ?  from  two  specimens.  Types  in  Div. 
Ent.  collection. 

82.  Aleurodes  pyrolee  Gillette  and  Baker. 

Prelim.  Rep.  Hemip.  Colo.,  p.  125  (Colo.  Agrl.  Exp.  Sta.,  Bui.  31,  Tech.  Ser.). 
On  Pyrola  rotundifolia,  Four  Mile  Hill,  8  miles  south  of  Steamboat  Springs, 
Colo. 

88.  Aleurodes  quercus-aquaticcB  n.  sp.  (Plate  IV,  figures  41-±4.) 

I\ipa-case^ — Size  about  0.95  by  0.81  mm.;  shape  very  broadly  sub- 
ovate,  broadest  about  the  middle.  On  the  margin  of  case,  on  each 
side,  in  the  cephalo-lateral  region,  there  is  an  indenture,  and  a  thick- 
ened and  darker  colored  area  on  the  marginal  wax  tubes.  Cephalad 
from  this  rounded  indenture  the  case  is  considerablv  narrower.  Color 
under  hand  lens,  shining  black;  under  microscope  by  transmitted  light, 
the  color  is  brown,  with  the  sutures  dark  brown.  Pupa-case  very 
flat,  scarcely  at  all  convex.  There  is  a  lateral  continuous  fringe 
all  around  somewhat  longer  than  one-half  the  width  of  case.  This 
fringe  is  applied  closely  to  leaf,  and  is  semi-gelatinous  in  appearance, 
the  rods  more  or  less  indistinct  basally,  and  frequently  appearing  as  a 
structureless  semi-transparent  rim.  From  the  indentures  on  the 
cephalo-lateral  margin,  on  each  side,  and  from  the  caudal  end  of  case, 
pencils  of  white  wax  are  exuded  out  into  the  semi-gelatinous  fringe, 
and  by  contrast  are  somewhat  conspicuous.  On  the  dorsum,  there 
may  be  a  light  and  fragmentary  exudation  of  wax  along  the  body  seg- 
ments, but  this  is  frequently  absent.  Margin  of  case,  distinctly  cren- 
ulated,  and  there  are  two  series  of  wax  tubes  all  around  on  the 
margin;  these  are  quite  close  together,  the  dorsal  series  being  almost 
superimposed.  The  somewhat  transparent  lines  between  the  dorsal 
series  of  wax  tubes,  extend  mesad  with  varying  distinctness  to  a  very 
faint  line  all  around,  morphologically  equal  to  the  inner  margin  of 
rim.  Light-colored  lines  may  extend  mesad  from  this  line,  laterally, 
to  the  body  segments,  but  hardly  continuous  with  the  lines  between 
wax  tubes.  Dorsum  with  very  small  black  dots,  occurring  in  a  broad 
and  loose  band  on  each  side  of  dorsum,  the  bands  of  each  side  termi- 
nating cephalad  at  the  transparent  eye  spots,  and  coalescing  caudad  at 
the  vasiform  orifice.  Along  the  sutures  of  body  segments  narrow 
lines  of  these  dots  occur,  usually  on  both  sides  of  the  suture. 

Centrally,  the  body  segments  are  quite  distinct;  the  third  thoracic 
'  segment  bends  cephalad  on  each  side  to  near  the  thickened  areas  on 
the  marginal  indentures  of  case.  On  the  dorsum,  near  the  outer  limit 
of  the  abdominal  segments,  is  a  row  on  each  side  of  very  small  trans- 
parent spots.  There  is  a  pair  of  small  setae  just  cephalad  of  vasi- 
form orifice,  and  a  pair  just  within  caudal  margin  of  case,  a  seta  on 
each  side  of  the  thickened  marginal  patch  of  tubes,  from  which  orig- 
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inates  the  caudal  pencil  of  white  wax  previously  mentioned.  Vasi- 
form  orifice  can  not  be  made  out  with  certainty,  but  it  is  relatively 
small,  short,  and  about  twice  as  wide  as  long,  and  is  surrounded  with 
an  obscure  fluted  rim. 

Adult  $. — Length  about  0.86  mm.;  fore- wing  1  by  0.46  mm.; 
immaculate.  Body  yellow,  eyes  reddish  and  dumb-bell  shape,  not 
divided.  Antennae,  joint  1,  short,  cup-shaped;  joint  2,  subpyriform, 
about  two-thirds  as  wide  as  long;  joint  3,  quite  long  and  relatively 
large,  cylindrical,  except  at  base,  where  it  is  tapering,  not  quite  as  long 
as  joints  5,  6,  and  7  together;  joint  4,  short,  about  one-half  length  of 
fifth;  joints  5  and  6,  subequal  in  length;  joint  7,  slightly  longer  than 
joint  4.  Mentum  much  reduced  in  size,  plainly  abnormally  reduced. 
Genitalia  usual;  valves  strong  and  clasping  at  tip;  penis  curved  upwards, 
tapering,  and  enlarged  at  base. 

This  species  occurs  more  or  less  singly  on  leaves  of  Quercus  aquatica, 
on  the  campus  of  the  Florida  Agricultural  College,  at  Lake  City. 
Pupa-case  described  from  numerous  specimens;  adult  bred  out  by  the 
writer,  from  one  specimen.     Types  in  Div.  Ent.  collection. 

34.  Aleurode8  rolfsii  Quaintance. 

Can.  Ent.  Vol.  XXXI,  p.  90.    From  Upola,  Fla.,  on  cultivated  Geranium. 

35.  Aleurodes  ruborum  Cockerell. 

Jn.  N.  Y.  Ent  Soc.,  Vol.  V.,  No.  11,  p.  96.  See  also  Ann.  Kept  Fla.  Agr. 
Expt  Sta.,  1898,  p.  66.  On  cultivated  Rubus,  Lake  City,  Fla.  Also  occurs  on 
Rubus  cunetfolius  at  Lake  City  and  San  Mateo,  Fla. 

36.  Aleurodes  spiraeoides  n.  sp.  (Plate  IV,  figuree  45-^9,  and  Plate  VIII,  figure  74.) 
Larva. — Size  about  0.78 by  0.52  mm.;  subelliptical  in  shape,  becom- 
ing narrower  caudad.  Color,  light  yellow.  In  very  young  larvae 
there  is  a  rather  narrow  cottony  marginal  fringe,  but  in  older  specimens 
this  is  in  most  cases  wanting.  The  margin  is  flat  and  closely  applied 
to  leaf.  Abdominal  segments  moderately  distinct;  thoracic  segments 
obscure.  Margin  of  case  delicately  crenulated,  the  ends  of  the  wax 
tubes  rounded,  and  the  shallow  indentures  acute.  Dorsum  void  of 
pores,  papillae,  and  setae.  There  are,  however,  three  pairs  of  setae  on 
margin:  A  small  pair  at  cephalic  end,  a  well-developed  pair  at  caudal 
end,  and  a  small  pair  at  caudal  end,  a  seta  on  each  side  of  larger  pair. 
There  is  no  marginal  rim.  Vasiform  orifice  essentially  as  in  pupa- 
case.  On  ventral  surface  the  legs  are  quite  obscure.  The  small  eye 
spots  are  reddish. 

Ihiparcane. — Size,  about  1.15  by  0.83  mm. ;  broadly  elliptical  in  shape, 
and  bright  lemon-yellow  in  color.  In  the  more  mature  specimens  there 
is  more  or  less  of  reddish  coloration,  due  to  the  developing  pupa  within. 
Pupa-case  rather  strongly  convex,  and  but  little  flattened  at  the  mar- 
gin. There  is  no  lateral  fringe,  but  a  more  or  less  slanting  waxen  rim 
is  present  in  older  specimens,  raising  the  case  a  short  distance  from 
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surface  of  leaf.  This  waxen  rim  is  doubtless  homologous  to  the  verti- 
cal fringe  of  certain  species,  and  may  vary  in  direction  from  vertical, 
underneath  the  cage,  to  a  lateral  fringe,  having  the  general  appear- 
ance of  a  true  lateral  fringe.  In  the  removal  of  dried  specimens,  this 
waxen  rim  usually  remains  attached  to  the  leaf.  Margin  of  case  cren- 
ulated  by  a  narrow  rim  of  closely  set  wax  tubes.  On  cephalic  margin 
a  pair  of  small  setae  may  occur,  and  a  pair  also  on  caudal  margin. 
Just  within  caudal  margin  on  dorsum,  caudad  of  vasiform  orifice,  there 
is  a  somewhat  larger  pair.  Dorsum  without  pores  and  papillae,  and 
there  is  no  dorsal  waxy  secretion.  The  abdominal  segments  are  but 
moderately  distinct;  thoracic  segments  obscure. 

Vasiform  orifice  broadly  ovate,  almost  as  broad  as  long.  Opercu- 
lum less  than  one-half  length  of  orifice,  subtrapezoidal,  cephalic  mar- 
gin straight,  caudal  end  truncate.  Lingula  extending  nearly  the 
length  of  orifice,  spatulate,  the  enlarged  distal  portion  minutely  setose. 
Distal  end  bearing  two  small  lobes.  Two  long  setae  arise  from  ventral 
surface  of  distal  end  of  lingula  and  project  caudad  out  beyond  the  ori- 
fice. Just  cephalad  of  vasiform  orifice  is  a  bow-shaped  thickening  of 
the  tegument  of  case. 

Adult  $ . — Length  about  0.95  mm.;  fore-wing,  1.38  by  0.56  mm.; 
length  of  hind-tibia,  0.46  mm. ;  length  of  hind  tarsus,  0.3  mm.  Color, 
as  given  by  Mr.  T.  Pergande,  on  fresh  material:  "The  winged  insects 
are  covered  with  a  white  bloom;  the  front  wings  have  two  rather  indis- 
tinct dusky  spots,  one  a  little  beyond  the  middle  and  the  other  near 
the  apex,  and  one  near  apex  of  posterior  wings;  this  bloom  is  easily 
rubbed  off,  and  the  insect  appears  then  to  be  yellow  or  greenish- 
yellow.  The  eyes  are  reddish-brown  and  the  legs  and  antennae  more 
or  less  dusky.  The  thorax  is  marked  with  blackish,  and  the  abdomi- 
nal segments  3  to  7  have  each  a  blackish  transverse  band,  which 
becomes  gradually  broader  toward  the  end  of  the  body.  Vertex  and 
front  of  head  blackish.     Veins  slightly  yellowish." 

Antennae  of  7  joints:  Joint  1  short,  subglobular;  2,  about  twice 
length  of  l,and  subpyriform,  obliquely  truncate  distally;  3,  long,  sub- 
cylindrical,  as  long  as  joints  4,  5,  and  6  together.  Joints  5,  6,  and  7 
subequal.  Joint  4,  slightly  shorter  than  5.  Mentura  with  three  joints, 
usual.  Tibia  of  second  pair  legs  two-thirds  length  of  tibia  of  third 
pair,  the  latter  about  equal  in  length  to  an  antenna.  Operculum  con- 
vex, more  than  twice  as  broad  as  long.  Lingula  protruded,  rather 
swollen,  cylindrical,  and  bluntly  rounded,  protruding  about  one  and 
one-third  times  the  length  of  operculum. 

Eyes  much  constricted  near  the  middle,  but  hardly  divided.  Wings 
obscurely  marked  with  dusky:  On  fore-wing  an  obscure  spot  may 
occur  along  main  vein  at  its  distal  end,  and  another  spot  a  little  distad 
of  middle.  On  hind-wing  there  is  an  obscure  spot  at  distal  end  of  vein. 
In  fore-wing,  basal  veinlet  arising  from  base  of  wing,  and  apparently 
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distinct  from  main  vein.  Genitalia  forcipate;  valves  rather  short  and 
stout.  Penis  about  four-fifths  length  of  valves,  somewhat  enlarged  at 
base,  where  it  curves  upward;  distally  it  becomes  abruptly  narrowed 
to  an  acute  and  curved  point. 

Insects  received  by  the  Division  of  Entomology  at  Washington,  from 
several  correspondents  in  California,  as:  Alexander  Craw,  Los  Angeles, 
October  23, 1880,  on  leaves  of  Fuchsia,  which,  it  is  reported,  were  badly 
infested;  D.  W.  Coquillett,  Los  Angeles,  October  21,  1887,  on  Son- 
chus;  A.  Koebele,  Alameda,  during  November  of  1887,  on  Convolvu- 
lus occidentalis;  A.  Koebele,  Alameda,  November  5,  1885,  on  Mtdma 
rotundifolia.  Specimens  also  collected  by  Prof.  J.  H.  Comstock,  on 
Iris,  October  20,  1880  (locality  not  given).  Div.  Ent  Nos.  750  (on 
Iris);  741  (on  Fuchsia);  328  (on  Convolvulus  occidentalis)',  4218  (on  Son- 
chus),  and  37  (on  Malma  rotundifolia). 

Pupa-case  approaches  citri  in  color  and  outline,  but  is  much  more 
convex,  and  differs  in  having  a  vertical  fringe,  in  the  absence  of  the 
cephalo-lateral  and  caudal  indentures  and  thickenings  of  the  margin, 
and  the  vasiform  orifice  is  widely  different.  It  also  approaches  #pi~ 
rceaeoi  Douglas,  but  differs  in  the  absence  of  abdominal  rows  of  tuber- 
cles and  in  the  presence  of  setae  at  vasiform  orifice.  (Div.  Ent.  Nos., 
37, 328,  741,  750,  and  4218.)  Type  of  all  stages  741.  Immature  stages 
described  from  numerous  specimens;  adult  $ ,  from  six  specimens. 

37.  Aleurodee  stellata  Maskell. 

Trans.  N.  Z.  In8t.  1895,  p.  442.     On  Lignum  vike,  in  company  with  A.floccom, 
Jamaica. 

38.  Aleurodee  tracheifer  n.  ep.  (Plate  V,  figures  50-52,  and  Plate  VIII,  figure  73.) 
Pupa-case. — Size  about  0.81  by  0.52  mm. ;  subelliptical,  slightly  nar- 
rowed cephalad.  Color,  under  hand  lens,  rather  dull  black;  under 
microscope,  deep  brownish  in  color,  with  the  narrow  marginal  rim  all 
around  much  lighter.  There  is  a  copious,  white,  somewhat  cottony, 
lateral  fringe,  which  may  extend  out,  flat  on  the  leaf,  quite  twice  the 
width  of  pupa-case.  Basally  this  forms  a  continuous  fringe  all  around, 
but  becomes  separated  into  several  lobes  from  about  the  basal  third 
out.  Lateral  wax  tubes  very  prominent,  rounded  distally;  the  inci- 
sions about  as  deep  as  tubes  are  wide  and  rounded  at  base.  On  the 
dorsum  there  may  occur,  along  the  middle  line,  a  light  mealy  exuda- 
tion. There  is  along  the  dorsi-meson  an  evident  rounded  keel  extend- 
ing cephalad  from  vasiform  orifice  to  margin  of  case,  but  not  so 
pronounced  in  the  thoracic  region,  where  cephalad,  it  becomes  widened 
out  suddenly  into  an  arrow-shaped  figure.  Along  the  abdominal  seg- 
ments it  is  semitubular,  and  merges  caudad  into  an  ovate  rim  around 
the  vasiform  orifice,  the  whole  producing  somewhat  the  appearance  of 
a  trachea  (windpipe),  with  voice  box  (the  vasiform  orifice)  attached. 
There  is  in  the  thoracic  region  on  each  side,  a  short  distance  within  the 
margin,  a  curved,  depressed  line,  extending  caudad  to  about  the  sec- 
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ond  abdominal  segment.     Abdominal  segments  distinct,  extending  out 
to  marginal  rim,  and  strongly  reflexed  caudad. 

Dorsum  with  four  pairs  of  well-developed  setae;  a  pair  on  cephalic 
region;  a  pair  on  metathorax;  a  pair  at  vasiform  orifice,  a  seta  on  each 
si<Je,  and  a  pair  on  the  caudal  end  of  the  large,  thickened,  subovate 
rim,  surrounding  the  vasiform  orifice.  There  is  a  pair  of  minute  white 
sete  on  the  cephalic  margin  of  case,  and  the  usual  caudo-lateral  pair 
is  present.  Vasiform  orifice  semicircular,  as  broad  as  long;  cephalic 
margin  almost  straight.  Operculum,  subsemicircular,  but  broader 
than  long,  minutely  setose  distally.  Lingula  moderately  developed, 
reaching  caudal  margin  of  operculum;  enlarged  distally  and  minutely 
setose.     The  operculum  and  lingula  are  made  out  with  difficulty. 

Adults. — Unknown. 

Sent  to  the  Division  of  Entomology  at  Washington,  June  2,  1897, 
on  "Escabillo,"  collected  at  Las  Minas,  Tobasco,  Mexico,  by  Mr. 
C.  H.  T.  Townsend;  Div.  Ent.  No.  7817.  Described  from  6  specimens. 
89.  Aleurodes  vaporaxiorum  West  wood. 

Gard.  Chron.,  1856,  p.  852;  Signoret,  Ann.  de  la  Soc.  Ent.  de  France,  Dec.,  1867, 
p.  387;  W.  E.  Britton,  Ninth  Ann.  Kept.  Conn.  Agr.  Expt.  Sta.,  1895,  Pt.  II, 
p.  203. 

A  species  widely  distributed  in  Europe,  and  has  been  recorded  on 
Gonolobw,  Tecoma,  Bignonia,  Aphdandra,  Solatium,  Tomato,  Salvia 
splendms,  and  Lantama  Commara.  Specimens  have  been  received  by 
the  Division  of  Entomology,  United  States  Department  of  Agriculture, 
of  what  appears  to  be  this  species,  from  the  following  localities  in  the 
United  States:  Freehold,  N.  J.,  on  Fuchsia;  Fairburg,  111.,  on  Fuchsia; 
Boston,  Mass.,  on  Fuchsia,  Pelargonium,  and  other  plants;  New  Haven, 
Conn.,  on  Tomato;  Storrs,  Conn.,  on  house  plant;  West  Grove,  Pa., 
on  Oxalis,  and  what  is  probably  the  same  species,  from  Goshen,  Ind. 
These  insects,  to  a  considerable  extent,  occur  on  greenhouse  plants, 
which  fact  probably  has  a  bearing  on  their  present  distribution. 

Div.  Ent.  Nos.  1192,  2124,  2224,  4354,  4590,  4895,  and  6755. 
40.  Aleurodes  variabilis  n.  sp.     (Plate  V,  figures  53-55.) 

Egg. — Length,  exclusive  of  stalk,  0.2  mm. ;  width  one-fifteenth  mm. ; 
shape  oblong,  tapering  toward  apical  end,  which  is  bluntly  rounded, 
and  about  one-half  the  width  of  egg  at  widest  part;  unmarked;  color 
whitish  when  fresh;  with  advanced  embryo,  yellowish.  Stalk  about 
one-sixth  length  of  egg,  attached  to  center  at  base,  bearing  several 
short  irregular  prongs. 

Larva. — Length,  0.5  mm.;  width,  0.3  mm.;  regularly  elliptical  in 
outline,  flat.  Color,  uniformly  light  yellowish.  Wax  tubes,  seen  from 
above,  rounded  distally.  No  marginal  fringe.  Abdominal  segments 
moderately  distinct;  thoracic,  less  so.  No  pores  or  papilla?,  as  in  pupa- 
case.  There  is  a  pair  of  well-developed,  brownish-colored  setae  aris- 
ing from  caudal  margin,  and  extending  dorso-caudad,  as  in  pupa-case; 
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a  pair  of  minute  setae  is  sometimes  present  on  second  abdominal  seg- 
ment and  on  prothorax  near  dorsi-meson.  Vasif  orm  orifice  practically 
as  in  pupa-case. 

Pupa-cane. — Length,  0.65  mm.;  width,  0.36  mm.,  varying  somewhat; 
regularly  elliptical.  Under  hand-lens  on  leaf,  small,  yellowish,  due  to 
developing  pupa  within;  more  or  less  mottled  with  orange.  Empty 
case,  clear  white.  Very  young  pupa-case  flat;  after  drying,  may  become 
concave.  Older  pupae  raised  on  vertical  fringe  of  white  waxen  rods, 
the  length  of  which  varies  with  the  age  of  the  pupa.  Mature 
pupa-case,  somewhat  convex  above;  inclosed  pupa  bright  yellow,  with 
the  eyes  brownish  red.  Margin  of  case  crenulated,  somewhat  irregu- 
larly, by  shallow  incisions  between  the  wax  tubes.  No  marginal 
fringe;  a  pair  of  small  setae  near  caudo-lateral  region.  A  narrow 
marginal  rim  may  be  distinguished.  Abdominal  segments  moderately 
distinct;  those  of  thorax  less  so.  Four  pairs  of  brown  setae  may 
occur  near  dorsi-meson.  These  may  be  all  long  and  equally  developed, 
or  any  or  all  pairs  may  be  reduced  to  mere  traces.  Usually  the  cau- 
dal pair  is  well  developed;  it  is  situated  within  the  caudal  margin  and 
extends  dorso-caudad  some  distance  beyond  case.  The  first  pair,  sit- 
uated on  thorax,  is  usually  reduced,  or  quite  obliterated,  as  may  be 
also,  but  less  frequently,  the  second  pair  on  the  second  abdominal  seg- 
ment. The  third  pair  is  situated  near  the  vasiform  orifice,  a  seta  on 
each  side,  near  its  cephalic  margin.  This  pair  is  not  infrequently  as 
well  developed  as  caudal  pair,  but  usually  less  so.  There  may  be  a 
submarginal  row  all  around  of  rather  closely  set  papillae,  each  bear- 
ing a  white,  waxen,  curved  rod.  Circular  pores  may  also  occur  in 
this  row  of  papillae,  the  two  intergrading.  Just  mesad  of  this  row  of 
papilla*,  pores  may  occur  irregularly,  similar  to  those  in  the  submar- 
ginal row,  and  from  which  also  arise  white,  waxen,  curved  rods.  Usu- 
ally these  papilla?  and  pores  are  not  discernible,  or  but  faintly;  those 
of  the  caudal  and  cephalic  margins  persist  longest.  When  but  dis- 
cernible, there  are  no  rods.  All  gradations  may  occur  from  the  entire 
absence  of  pores  and  papillae  to  a  complete  set,  bearing  rods. 

Vasiform  orifice  large,  ovate,  broad  end  cephalad;  a  rounded  inden- 
ture on  caudal  end.  Orifice  about  four-fifths  as  wide  as  long.  From 
the  inside  of  the  lateral  and  caudal  margin  distinct  corrugations,  or 
folds,  extend  downward  and  inward  in  the  orifice  cavity.  Operculum 
somewhat  semielliptical  in  outline,  about  two-fifths  the  length  of 
orifice  and  about  twice  as  wide  at  base  as  long.  Lingula  well  devel- 
oped, about  four-fifths  as  long  as  orifice;  the  basal  part  is  about  one- 
fifth  of  its  length,  with  thickened,  centrally  curving  margins;  the 
succeeding  two-fifths  is  subrectangular  in  outline  as  seen  from  above; 
distal  two-fifths  enlarged,  with  three  lobes  on  each  side  and  a  distal 
lobe;  distal  four-fifths,  setose,  thicker  on  distal  portion;  from  distal 
end  arises  below  a  pair  of  well-developed  upward  curving  setse,  pro- 
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jecting  caudad  to  margin  of  orifice.  Just  cephalad  of  orifice  are  two 
sets  of  crescent-shaped  thickenings.  A  shallow  furrow  extends  caudad 
from  orifice  to  margin  of  pupa-case.  On  ventral  surface,  the  reduced 
legs  may  be  made  out  with  difficulty. 

Adult  ?  .  —Length  about  0.833  mm. ;  length  of  front  wing,  0.95  mm. ; 
width,  0.33  mm.;  length  of  antennae,  about  0.25  mm.;  length  of  hind 
tibia,  0.3  mm.;  length  of  hind  tarsus,  0.216  mm.;  color,  lemon  yellow; 
feet  and  antennae,  lighter;  wings,  immaculate,  anterior  margin  of  both 
pairs,  reddish.  Eyes,  brownish  black.  Antennae,  seven  jointed;  joint 
1,  very  short,  about  one-third  as  long  as  second,  subcorneal,  distally 
somewhat  obliquely  truncate;  joint  2,  pear  shaped,  not  quite  twice  as 
long  as  wide,  oblique  distally;  joint  3,  long,  slender,  as  long  as  4,  5, 
6,  and  7  together,  subcy lindrical,  bearing  distally  on  outer  side  a  group 
of  setae;  5  and  6,  club-shaped;  7,  somewhat  fusiform,  but  tapering 
abruptly,  distally  bearing  a  terminal  seta  on  distal  oblique  margin. 
Joints  3  and  distad,  coarsely  ringed. 

Hind  femur  two-thirds  length  of  tibia;  tarsus  about  two-thirds 
length  of  tibia;  distal  joint  of  tarsus,  excluding  claw,  two-thirds  length 
of  proximal;  trochanter  bearing  two  long  setae  on  caudal  side.  Men- 
turn,  three  jointed;  basal  joint  about  as  long  as  other  two,  gradually 
widening  distally;  second  joint  about  one-half  as  long  as  third;  third 
joint  tapering  gradually  to  blunt  point,  which  is  tipped  with  black. 

Vasiform  orifice,  subcircular,  as  seen  from  above;  operculum  slightly 
convex;  concave  on  caudal  margin,  which  is  minutely  setose;  lingula 
protruding,  gradually  enlarged  distally,  minutely  setose.  Genitalia, 
usual.  Eyes  oblong,  somewhat  constricted  near  middle.  In  first  pair 
of  wings  the  main  vein  is  long,  extending  nearly  to  tip,  becoming 
gradually  fainter  from  distal  half.  A  basal  veinlet  arises  from  base  of 
wing,  and  extends  obliquely  backwards  to  margin.  Margins  of  both 
pairs  of  wings  delicately  beaded  all  around.  A  short  row  of  setae  on 
cephalic  margin  of  second  pair  at  base,  the  distal  two  of  which  are 
three  or  four  times  longer  than  the  others. 

£. — Length  about  0.5  mm.;  proportionately  smaller  than  female. 
Genitalia  forcipate,  the  valves  strongly  curved  at  tip;  penis  tapering, 
a  little  more  than  one-half  the  length  of  valves,  strongly  curved 
upward,  the  strongest  curve  near  base. 

This  species  is  exceedingly  abundant  on  the  common  papaw  (Carica 
papwva)  at  Miama,  Florida.  The  under  surface  of  the  leaves  of  the 
plant  are  frequently  quite  covered  with  the  pupa- cases,  larvae,  and 
eggs.  The  adults  are  also  exceedingly  abundant,  usually  resting  on  the 
under  surface  of  the  younger  leaves.  The  different  stages  described 
from  numerous  specimens.     Types  in  Div.  Ent.  Collection. 

4 1 .  Aleur odes  vinsonioides  Cockerel  1 . 

Psyche,  Vol.  8,  No.  266,  p.  226;  Frontera,  Tabasco,  Mexico. 
On  undetermined  tree. 
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42.  Aleurodee  vlttata  n.  sp.     (Plate  V,  figures  50-58.) 

Egg. — Size  0.25  by  0.09  mm.;  slightly  curved;  color,  pale  yellow, 
unmarked.     Stalk  very  short. 

Larva. — Size  0.52  by  0.33  mm.;  shape  subelliptical,  somewhat 
narrowed  caudad.  Color  whitish,  very  flat,  and  closely  applied  to 
leaf.  No  lateral  fringe;  margin  finely  crenulated,  but  without  distinct 
marginal  rim.  Dorsum  void  of  waxy  exudation.  From  caudal  end 
projects  a  pair  of  moderately  stout  tubercled  set®.  Vasiform  orifice 
practically  as  in  pupa-case. 

Pupa-case. — Size  about  0.75  by  0.52  mm.;  shape  elliptical.  Color 
dark  brown,  with  the  margin  of  dorsum  all  around,  and  a  broad  stripe 
down  dorsi-meson,  whitish.  The  coloration  is  usually  deepest  just 
laterad  of  the  central  dorsal  stripe,  and  gradually  fading  toward  the 
margin. 

Body  segments  quite  distinct,  the  thoracic  more  so  than  abdominal, 
appearing  as  white  lines  extending  across  the  dorsum. 

There  is  no  marginal  fringe,  although  the  lateral  wax  tubes  are  well 
developed.  Just  within  the  margin,  all  around  on  the  dorsum,  is  a 
closely  set  series  of  short  papillae,  or  pores,  from  which  is  produced  a 
fringe  of  rather  short,  slightly  curved,  glassy  waxen  rods.  These  are 
longest  on  cephalic  and  caudal  margins.  Along  lateral  margin,  at 
more  or  less  regular  intervals,  longer  and  stouter  wax  rods  are  pro- 
duced. Just  within  this  submarginal  series  of  papillae  is  an  irregular 
row  all  around  of  small  transparent  spots,  and  these  may  also  occur 
somewhat  promiscuously  over  the  dorsum,  but  are  most  numerous 
over  the  central  dorsal  portion.  Around  the  sub-dorsal  area  the  case 
is  marked  with  more  or  less  reticulated  lines,  which  extend  out  plainly 
to  the  sub-marginal  series  of  pores.  Pupa-case  applied  quite  closely 
to  leaf,  and  there  seems  to  be  no  vertical  fringe.  On  the  margin,  at 
caudal  end  of  case,  there  is,  on  each  side  of  the  furrow  from  the  vasi- 
form orifice,  a  moderately  stout  seta,  and  the  usual  caudo-lateral  pair 
is  present  on  margin  of  case.  Vasiform  orifice  subovate,  about  four- 
.  fifths  as  wide  as  long;  the  inner  lateral  margin  much  corrugated. 
Operculum  subelliptical,  scarcely  one-half  the  length  of  orifice.  Lin- 
gula  about  three-fourths  length  of  orifice,  subspatulate,  the  distal  part 
with  three  pairs  of  lateral  lobes  and  a  terminal  lobe.  Two  setae  arise 
from  caudal  end  of  iingula,  and  project  caudad  to  margin  of  orifice. 
Both  operculum  and  Iingula  minutely  setose  distally. 

Adults. — Unknown. 

This  species  occurs  on  leaves  of  chaparral,  and  has  been  received 
by  the  Division  of  Entomology  at  Washington,  D.  C,  from  W.  E. 
Collins,  Ontario,  Cal.,  July,  1894;  A.  J.  Cook,  Ciaremont,  Cal.,  August 
14, 1894;  and  from  S.  A.  Pease,  Pomona,  Cal.,  August  30, 1894.  Div. 
Ent.  No.  6311.  Described  from  three  eggs,  three  larvae,  and  numerous 
pupa-cases. 
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Genua  AUST7RODIGU8  Douglas. 

With  the  general  characters  of  the  family,  but  differing  from 
Aleurodes  in  having  the  vein  in  both  pairs  of  wings  with  a  distal  and 
basal  branch. 

TABLE  OF  SPECIES  OP   ALBURODICU8.1 

Wings  of  adults  immaculate. 

9 — Length  2.1  mm.;  wing  expanse  4.1  mm.;  length  hind  tibia  0.78  mm.; 
length  hind  tarsus  0.36  mm. ;  dull  honey  yellow  with  eyes  darker.  Joint 
3  of  antennae  as  long  as  the  three  distal  joints  together,  and  twice  as 
long  as  joints  1  and  2  together.  Pupa-case  secreting  an  abundance  of 
white  wax  and  very  long  glassy  filaments,  ovate,  or  very  broadly  ellipti- 
cal; compound  pores  smaller  than  in  anonse;  operculum  but  moderately 
concave  on  caudal  margin;  lingula  broad,  tapering  to  rounded  end;  not 
notched  distally cocois  Curtis  (4) 

Similar  to  preceding,  but  larger.  Length  of  fore-wing  3  mm;  length  hind 
tibia 0.96  mm.;  length  hind  tarsus  0.47  mm.  Pupa-case  more  nearly 
elliptical  and  the  compound  pores  larger  than  in  cocois;  operculum  on 
caudal  margin  suddenly  indented  and  then  straight;  lingula  compara- 
tively narrow,  notched  distally,  and  tapering  to  rather  acute  point 

anonse  Morgan  (1) 
Wings  with  a  dark  spot  in  angle  of  distal  bifurcation  of  vein. 

Head,  thorax,  and  abdomen  pale  yellowish  white.  The  dark  spot  of  fore- 
wings,  an  obtuse  angle,  opening  distally.  Posterior  wings  with  similar 
but  fainter  spot.  Eyes  brown,  two-parted.  Tarsi  long,  exceeding  two- 
thirds  length  of  tibia.    Pupa-case  secreting  a  white  downy  wax. 

asarumis  Shimer  (2) 

Similar  to  amrumiti,  but  with  body  and  legs  of  deep  chrome  yellow;  eyes  not 
divided,  but  dumb-bell  shape.  Fore- wing  2  mm.,  noticeably  iridescent; 
spot  on  fore-wings  of  rather  indistinct  outline,  and  extending  cephalad 
to  margin  of  wing  as  a  very  dilute  clouding.  Hind-wings  unspotted. 
Pupa-case  dark  gray  or  plumbeous,  varying  to  brownish,  surrounded  by 
abundant  cottony  secretion;  along  midrib  of  leaf,  as  in  pulmnaia;  oper- 
culum very  broad,  broadly  truncate  distally;  lingula  spat u late,  tapering 
to  a  rather  rounded  point iridescent  Cockerell  (6) 

$  — Both  pairs  of  wings  with  a  distinct  brownish-black  spot;  fore-wings  with 
•  an  ill-defined  clouding  all  around  margin,  appearing  centrally  as  an 
oblique,  very  obscure  band.  Length  0.86  mm.;  fore- wing  1.1  by  0.52 
mm.  Eyes  reddish,  not  divided.  Genitalia  very  much  reduced,  valves 
short  and  stubby.  Pupa-case  subelliptical;  cephalic  and  caudal  paimof 
compound  pores  largest;  operculum  well  rounded  on  caudal  margin; 
lingula  spatulate,  gradually  tapering   to   somewhat    rounded    point. 

minima  n.  sp.  (7) 
Wings  variously  spotted  or  banded  with  gray  or  blackish. 
Wings  with  more  or  less  rounded  spots. 

Color  bright  yellow,  legs  and  antennae  paler.  Length,  1,23  mm. ;  length  fore- 
wing,  2.4  mm. ;  with  submarginal  series  of  blackish  spots,  and  morecircular 

1  Aleurodicus  (Aleurodes)  jndvinata  Maskell  is  not  indicated  in  the  table,  and  is 
referred  to  Aleurodicus  on  the  authority  of  Cockerell  (Psyche,  v.  8,  No.  26(5,'  p.  226) . 
If  a  description  of  the  adult  stage  of  this  species  has  been  made,  I  have  not  been  able 
to  find  it. 
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spots  between  forkings  of  vein.  Vertex  of  head  acute  and  margined  with 
brownish-red,  continuous  with  eyes  of  same  color.    Pupa-case  very  flat, 

subovate  and  with  but  little  secretion  of  wax cockerilli  n.  sp.  (3) 

Wings  banded  with  gray. 

Length  from  head  to  tip  of  wings  somewhat  over  2  mm.  Forewings  with  5 
broad  transverse  bands  of  gray  and  a  longitudinal  band  extending  from 
the  outermost  band  to  margin  of  wing,  a  little  below  the  apex.  On 
cephalic  margin  of  wing  the  bands  are  mostly  straight  and  equi-distant, 
but  mostly  enlarged  about  middle  of  wing.  The  third  and  fourth  bands 
are  joined  together  by  inward  prolongation  of  longitudinal  band.  Third 
band  interrupted  below  its  middle,  and  its  lower  part  is  joined  to  second 
band,  of  which  it  appears  an  oblique  branch.  The  true  prolongation  of 
second  band  bends  obliquely  inward,  and  is  joined  at  one  point  to  the 
first  band.  The  second  band  is  also  joined  to  first  by  a  thin  process  in  the 
region  of  the  central  nervure ornaius  Cockerell  (9) 

Length,  1.66  mm.;  forewing,  2.25  by  1.5  mm.;  similar  to  ornatus,  but  mark- 
ings of  forewings  of  different  pattern.  There  are  four  gray  bands  cross- 
ings the  wings,  of  which  only  the  third  and  fourth  are  joined  by  a  longi- 
tudinal band.  The  basal  band  bends  abruptly  inward  caudad  of  main 
nervure,  which  branches  so  near  base  of  wing  that  there  are  prac- 
tically 2  nervures,  the  first  gray  band  failing  in  the  angle  between  them 
but  strong  again  before  the  second.  Second  band  broad  as  far  as  the 
cephalic  nervure;  just  beyond  it  interrupted  broadly,  but  continued  as 
a  large  nearly  circular  gray  patch,  the  greater  part  of  which  is  cephalad 
of  caudal  nervure,  and  passing  thence  as  an  oblique  narrow  band  to  the 
margin.  Third  band  resembling  second  as  far  as  cephalic  nervure, 
which  it  meets  at  its  fork;  after  that  failing,  but  reappearing  a  little 
way  down  the  lowest  branch  of  the  nervure,  and  thence  passing  down- 
ward, becoming  very  faint.  Fourth  band  broad,  passing  across  end  of 
fork,  bent  inward,  joining  continuation  of  third  band  after  the  break, 
itself  forking  at  its  lower  end.  The  curvure  of  fourth  band  leaves  a 
white  apical  area  in  which  there  is  a  gray  spot.  There  is  also  a  gray 
spot  at  tip  of  second  nervure dugesi  Cockerell.  (5) 

Body  of  male  about  2  mm.  exclusive  of  forceps.  Fore- wing  slightly  over  2  mm. 
long  by  about  1.33  mm.  broad,  white,  with  2  very  pale  gray  bands,  the 
first  crossing  wing  just  before  fork  of  median  vein,  but  interrupted  for  a 
space  below  the  vein.  The  second  a  dilute  transverse  cloud  not  far  from 
apex  of  wing.  Externally  pupa-case  appears  as  a  large  mass  (5  to  10  mm. 
long)  of  snowy  white  cottony  tufts,  irregularly  disposed,  from  which  spring 
very  long  curved  white  waxen  threads mirabttis  Cockerell.  (8) 

1.  Aleurodicus  anonase  Morgan. 

Ent.  Mo.  Mag.,  Second  Series— Vol.  Ill  (1892),  p.  32.  On  Anona  muricata;  A. 
squamosa,  Ficus,  and  RichardUi  pacifica,  Demerara.  Received  by  the  Div.  Ent., 
U.  S.  Dept.  Agric,  on  Anona,  from  Pernambuco,  Brazil,  and  on  Anona  reticulata, 
Port-of-Spain,  Trinidad. 

2.  Aleurodicus  ( Aleurodes)  asanunis  Shimer. 

"  Whitish,  farinose,  downy,  especially  on  the  wings.  Head,  thorax, 
and  abdomen  pale  yellowish-white.  Wings  laid  flat  on  the  back  in 
repose,  short  and  broadly  rounded  at  the  apex;  near  the  extremity, 
where  the  strong  central  vein  branches,  a  dark  macula  in  the  form  of 
an  obtuse  angle,  opening  posteriorly  toward  the  apex  of  the  wing. 
The  posterior  wing  has  a  similar  but  fainter  spot.     Antenna?  six- 
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jointed,  first  thick,  clavate.  Eyes  brown,  two-parted.  Tarsi  long, 
exceeding  two-thirds  the  tibiae.  I  find  these  insects  during  the  entire 
summer  on  the  under  side  of  Asarum  canademe  (wild  ginger).  In 
September  I  have  seen  them  very  numerous  in  all  stages,  the  larva 
and  pupa  presenting  the  usual  scale-like  form  of  this  family;  at  this 
time  the  under  side  of  the  leaf  that  has  reared  a  good  colony  is 
covered  with  a  white  downy  secretion.  The  imago  when  slightly  dis- 
turbed flies  away,  acting  not  much  like  small  Tineina,  hence  it  may 
often  be  found  on  trees,  etc.,  but  I  have  observed  the  larva  only  on 
the  above-named  plant,  and  believe  it  to  be  entirely  confined  to  it." 

Mt.  Carroll,  III,  August  24, 1867,  Shimer.  Trans.  Am.  Ent.  Soc.,  Vol.  I,  p.  281. 
See  also  Insect  Life,  1893,  p.  219. 

3.  Aleurodicus  cockerellii  sp.  (Plate  VI,  figures  59-62) . 

Pupa-case. — Size  about  1.63  by  1.23  mm.;  subovate  in  shape, 
smaller  end  cephalad.  Color  uniformly  yellowish.  There  is  but  slight 
waxy  exudation  from  dorsum,  which  is  more  or  less  mealy.  No  wax 
rods  have  been  observed.  Dried  specimens  separate  easily  from  leaf, 
leaving  usually  a  ring  of  white  mealy  wax  of  the  size  and  shape  of 
case;  extending  from  the  periphery  inward  are  light  lines  of  this 
mealy  wax,  more  or  less  distinctly  marking  the  position  of  the  abdomi- 
nal sutures  of  the  case.  Dorsum  of  pupa-case  almost  flat,  but  as  seen 
under  a  hand  lens  is  much  wrinkled  transversely  in  dried  material. 
These  folds  or  ridges  occur  mainly  along  the  body  segments,  and  pos- 
teriorly become  much  curved  around  the  vasiform  orifice.  Under  the 
microscope  the  abdominal  segments  are  indistinct  and  scarcely  elevated, 
except  in  the  medio-dorsal  line,  where  a  slight  rounded  keel  may  be 
observed.  Margin  of  case  practically  entire.  Very  slight  furrows  or 
thickenings  extend  mesad  a  short  distance  from  margin  of  case,  rather 
marking  the  margin  into  more  or  less  distinct  rectangular  figures. 
Just  within  the  margin  all  around  is  a  series  of  very  small  disc  like 
pores,  usually  one  to  each  of  these  marginal  rectangles.  Dorsum  void 
of  well-developed  setae,  except  a  pair  just  within  the  caudal  margin; 
but  there  is  a  pair  of  small  setae  at  vasiform  orifice,  and  very  minute 
setae  occur  here  and  there  on  the  dorsum.  The  five  or  more  pairs  of 
large  compound  pores,  so  usual  on  dorsum  of  pupa-case  of  Aleurodicus, 
seem  to  be  absent  in  this  species,  but  very  many  minute  transparent 
pores  may  be  detected  on  dorsum  under  high  power  of  microscope. 

Vasiform  orifice  subcordate,  somewhat  longer  than  wide;  cephalic 
margin  straight;  at  caudal  end  there  is  a  short,  stout,  spine-like  pro- 
trusion. Operculum  subrectangular,  about  half  length  of  orifice; 
cephalic  and  caudal  margins  practically  straight,  lateral  margins 
rounded;  lateral  and  caudal  margins  thick;  minutely  setose.  Lingula 
quite  as  long  as  orifice,  very  broad,  and  bearing  distally  two  pairs  of 
setae,  the  smaller  pair  proximad;  minutely  setose. 

Rudimentary  legs  and  antennas  on  ventral  surface  quite  distinct. 
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Distal  joint  of  legs  with  a  straight  and  truncate  spine.  Antennae  usual, 
minutely  ringed. 

Adult  9  . — Length,  about  1.96  mm. ;  fore-wing,  about 2.4  by  1.6mm. ; 
length  of  hind  tibia,  0.8  mm.;  length  of  hind  tarsus,  6.56  mm.;  length 
of  front  tarsus,  0.32  mm. ;  color,  bright  yellow,  legs  and  antenna?  paler; 
wings  very  broad,  and  rounded  distally.  Wings  marked  with  more  or 
less  circular  spots  of  brownish  black.  In  fore-wings,  along  cephalic 
margin,  are  three  spots  about  equidistant,  and  farther  distad,  on  curve 
of  wing,  is  a  spot  somewhat  farther  from  the  third  spot  than  are  two 
and  three  from  each  other.  There  is  a  spot  on  the  margin  of  outer 
caudal  curve  of  wing  and  three  spots  on  the  caudal  margin,  which, 
however,  are  not  equidistant,  as  in  the  spots  on  cephalic  margin. 
Within  the  area  bounded  by  the  distal  fork  of  the  vein  are  two  spots, 
and  within  the  area  bounded  caudad  by  the  proximal  branch  are  from 
three  to  five  spots.  In  hind-wings  there  is  a  spot  on  outer  cephalic 
margin,  and  on  the  outer  caudal  margin  are  two  spots.  There  are  two 
spots  in  the  area  bounded  by  the  distal  fork  of  vein,  and  likewise  two 
spots  in  the  area  bounded  caudad  by  the  proximal  branch  of  vein. 
Head  as  seen  from  above  acute  cephalad,  and  margined  with  deep  red- 
dish or  brownish  black,  continuous  with  eyes  which  are  of  same  color. 
Joint  1  of  antennaa  short,  subcylindrical,  distal  end  irregularly  notched 
or  toothed.  Joint  2,  thick,  club-shaped,  about  three  times  longer  than 
basal  and  bearing  two  or  three  sete  on  outer  lateral  surface.  Joint 
3  quite  long — quite  twice  the  length  of  fourth.  Distal  joint  short, 
terminating  in  a  single  seta. 

Received  by  the  Division  of  Entomology  at  Washington  from  Dr. 
F.  Noack,  Instituto  Agronomico,  Campinas,  Estado  de  S.  Paulo,  Brazil, 
on  leaves  of  a  myrtaceous  plant,  March  30,  1898,  and  again  from  Dr. 
Noack,  on  same  plant,  June  14,  1898.  The  writer  has  also  received 
specimens  of  this  insect  from  Prof.  T.  D.  A.  Cockerell,  to  whom  they 
had  been  sent  by  Dr.  Noack.  The  adults  are  unique,  in  the  genus 
Al-eurodicw*,  from  the  more  or  less  circular  spots  on  ttfe  wings.  Div. 
Ent.,  Nos.  8010  and  8115.  Type  pupa-case,  8010,  described  from  nine 
specimens,  and  specimens  on  leaf,  xrom  Professor  Cockerell.  Type,, 
adult  9  ,  8115,  described  from  two  specimens. 

4.  Aleurodicus  (Aleurodes)  cocois  Curtis. 

Gard.  Chron.,  1846,  p.  284.  A  good  description  by  Riley  and  Howard,  with  fig- 
ures, occurs  in  Insect  Life,  Vol.  V  (1893),  p.  314.  On  cocoanut  trees,  in  Bar- 
bados and  Demerara;  on  guava,  Isle  of  Trinidad;  on  guava,  Caracas,  Vene- 
zuela; on  guava,  Para,  Brazil. 

5.  Aleurodicus  dugesii  Cockerell. 

Can.  Ent,  vol.  28  (1896),  p.  302.  On  Hibiscus  rosa-sinen&is,  Begonia,  and  other 
plants,  Guanajuato,  Mexico. 

6.  Aleurodicus  iridescens  Cockerell. 

Psyche,  vol.  8,  no.  266,  p.  226. 
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7.  Aleurodicus  minima  n.  sp.     (Plate  VI,  figures  63-67.) 

Pupa-case. — Size  about  1.17  by  0.71  mm.,  subelliptical,  many  speci- 
mens are  somewhat  narrowed  cephalad.  Case  usually  widest  across 
region  of  second  abdominal  segment.  Color  yellowish,  varying  to 
brownish.  Empty  case  semi-transparent,  except  for  the  irregular 
brown  coloration  on  margin,  and  at  the  dorsal  pores.  Margins 
slightly  crenulated,  with  very  shallow  indentures  between  the  lateral 
wax  tubes.  There  is  no  marginal  rim.  Just  within  the  margin,  all 
around,  is  a  closely  set  row  of  short  disk-like  tubercles  or  papillae, 
from  which  is  produced  a  fringe  of  almost  straight,  tapering,  glassy 
waxen  rods  from  one-third  to  one-half  as  long  as  pupa-case  is  wide. 
On  the  more  central  dorsal  region  a  light  mealy  waxen  exudation  may 
occur.  Pupa-case  slightly  raised  from  surface  of  leaf  by  vertical 
fringe  of  wax,  which  usually  remains  attached  to  leaf  on  removal  of 
dried  specimens.  On  the  dorsum,  nearer  the  margin  than  center,  is  a 
row  on  each  side  of  seven  round  and  well-defined  compound  pores. 
Considered  transversely,  these  occur  in  pairs;  a  pair  on  cephalic  seg- 
ment; a  pair  on  metathorax;  three  pairs  along  the  abdominal  segments,  * 
and  two  pairs  in  the  region  latero-caudad  of  the  vasiform  orifice.  The 
caudal  pair  is  somewhat  the  largest,  with  the  cephalic  pair  next  in 
size;  the  rest  are  subequal.  These  pores,  individually,  consist  of  a 
cylindrical,  brownish-colored  rim  with  a  central,  white,  rod-like  struc- 
ture. On  cephalic  margin  of  case  is  a  pair  of  setae  and  a  pair  on  the 
caudo-lateral  region,  a  seta  on  each  side.  There  is  a  pair  of  small, 
tubercled  setae  just  within  caudal  margin.  Around  the  margin,  just 
within  the  submarginal  series  of  papillae,  is  a  row  of  small  tubercled 
setae,  usually  from  24  to  28  in  all. 

Vasiform  orifice  elongate-cordate;  about  three-fourths  as  broad  as 
long;  cephalic  margin  straight,  caudal  end  bluntly  rounded.  Oper- 
culum, subelliptical,  cephalic  margin  straight,  about  one-third  as  long 
as  orifice.  Lingula  usual,  broad,  extending  quite  to  caudal  end  of 
orifice,  bearing  two  pairs  of  setae  distally.  On  ventral  surface,  rudi- 
mentary feet  and  antennae  quite  distinct. 

Adult  S. — Length,  about  0.86  mm.;  fore-wing,  1.1  by  0.52  mm.; 
length  of  hind  tarsus,  0.21  mm. ;  length  of  hind  tibia,  0.38  mm. ;  length 
of  hind  femur,  0.26  mm. ;  color,  yellowish  white,  with  dorsum  of  thorax 
brownish.  Eyes  reddish,  undivided,  though  with  a  pronounced  con- 
striction. Joint  1  of  antennas  short,  not  one-half  the  length  of  second. 
Joint  2,  narrow  at  base,  truncate  at  distal  end,  widest  centrally.  Joint 
3  long,  longer  than  remaining  joints  together,  distal  joint  ending  in 
an  attenuated  process,  bearing  a  terminal  seta.  Anterior  tarsus  about 
three-f ourths  length  of  posterior.  Distal  tarsal  joint  of  first  pair  legs 
two-thirds  length  of  distal  joint  of  mentum.  Wings  slightly  clouded 
around  margin  and  with  a  very  dilute  oblique  transverse  band  centrally ; 
at  fork  of  distal  branch  of  vein  is  a  pronounced  spot  of  brownish-black 
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coloration,  otherwise  wings  without  spots.  Margins  of  wings  and  the 
veins  somewhat  yellowish.  Genitalia  quite  short  for  this  genus;  valves 
short  and  stout. 

Adult  9  . — Unknown. 

This  species  approaches  in  some  particulars  quite  close  to  Cocker- 
elPs  iridescemj  but  it  is  much  smaller,  and  the  pupa-case  differs  in 
several  particulars.  It  is  quite  similar  also  to  Shimer's  aaarum  is.  His 
description  is  so  meager  that  it  will  hardly,  be  possible  to  locate  his 
species  unless,  peradventure,  the  type  has  been  preserved. 

Specimens  received  by  the  Division  of  Entomology  at  Washington, 
January  28,  1889,  on  uGuayaba,"  from  A.  Busck,  Bay  am  on,  Puerto 
Rico.  Mr.  Pergande  remarks  that  quite  a  large  number  of  the  insects 
(pupae  ?)  had  been  killed  by  a  very  curious  fungus.  Div.  Ent.,  No.  8422. 
Pupa-case  described  from  numerous  specimens;  adult  $  from  two 
specimens. 

8.  Aleurodicus  mirabilis  Cockerel  1. 

Psyche,  vol.  8,  No.  266,  p.  226;  also  Psyche,  vol.  8,  No.  277,  p.  360.  On  a  plant 
called  "laurel,"  at  Boca  del  Leetumacinta,  Tabasco,  Mexico;  also  on  A  nana, 
Minatitlan,  Mexico. 

9.  Aleurodicus  ornatus  Cockerell. 

Ent.  Mo.  Mag.,  1893,  p.  105.    On  Capsicum,  Kingston,  Jamaica. 

10.  Aleurodicus  (Aleurodes)  pulvinata  Maskell. 

Trans.  N.  Z.  Inst.,  1895,  p.  439.    On  Jalropa  sp.,  Trinidad. 
Psyche,  vol.  8,  No.  266,  p.  226. 
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EXPLANATION  OF  PLATE  I. 

Aleurodes  abnormis. 

1.  Pupa-case. 

2.  Diagram  of  cross  section  of  pupa-case,  to  illustrate  the  downward  and  inward 

curved  marginal  rim. 

3.  Fore-wing  of  adult. 

Aleurodes  acacue. 

4.  Pupa-case. 

5.  Egg. 

6.  Vasifonn  orifice,  operculum,  and  lingula  of  pupa-case. 

7.  Portion  of  marginal  rim  of  pupa-case. 

Aleurodett  aUissima. 

8.  Pupa-case. 

9.  Portion  of  margin  of  pupa-case. 

10.  Vasiform   orifice,  operculum,  and  lingula  of  pupa-case. 

11.  A  compound  pore,  from  dorsum  of  pupa-case. 

12.  Circle  of  pores,  and  rotate  figure  on  dorsum  of  pupa-case. 
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EXPLANATION  OF  PLATE  II. 

A  tetrode*  coronata. 

13.  Pupa-case. 

14.  Portion  of  margin  of  pupa-case. 

15.  Vasifonn  orifice  of  pupa-case. 

A  leurodes  fitchi. 

16.  Pupa-cane. 

17.  Fore-wing  of  adult. 

18.  Vasifonn  orifice,  operculum,  and  lingula  of  pupa-case. 

19.  Portion  of  margin  of  pupa-case. 

A  tetrode*  Jiorutem*. 

20.  Pupa-case. 

21.  Portion  of  margin  of  pupa-ca.se. 

22.  Vasifonn  orifice,  operculum,  and  lingula  of  pupa-case. 

A  leurodes  inconspicua. 

23.  Pupa-case. 

24.  Vasifonn  orifice,  operculum,  and  lingula  of  pupa-case. 

25.  Portion  of  margin  of  pupa-case. 

52 


Tech.  Series  No.  8,  Div.  of  Entomology,  Dept.  of  Agriculture. 


Plate  II. 


~  ^  ^Z^X^f^ 


JJ.Q.aJiaJdU. 


ALEUROOIO/€-QUAINTANCE. 


o 

f>c 


EXPLANATION  OF  PLATE  III. 

Aleurodes  nephrolepidis. 

26.  Pupa-case. 

27.  Portion  of  margin  of  pupa-case. 

28.  Fore- wing  of  adult. 

29.  Vasiform  orifice,  operculum,  and  lingula  of  pupa-case. 

30.  Egg. 

Aleurodes  plumosa. 

31.  Pupa-case. 

32.  Vasiform  orifice,  and  operculum  of  pupa-case. 

33.  Portion  of  margin  of  pupa-case. 

Aleurodes  pergandei. 

34.  Pupa-case. 

35.  Portion  of  margin  of  pupa-case. 

36.  Vasiform  orifice,  operculum,  and  lingula  of  pupa-case. 

37.  Fore-wing  of  adult. 
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EXPLANATION  OF  PLATE  IV. 

Aleurodes  persae. 

38.  Pupa-ease. 

39.  Vasiform  orifice,  operculum,  and  Hngulaof  pupa-case. 

40.  Portion  of  margin  of  pupa-case. 

Aleurodea  (juerms-aqualicx. 

41.  Pupa-caw. 

42.  Portion  of  margin  of  pupa-case. 

43.  Outline  of  vagi  form  orifice,  with  the  surrounding  fluted  rim. 

44.  Fore- wing  of  adult. 

Aleurodes  vpirwoidex. 

45.  Pupa-ease. 

46.  Portion  of  margin  of  pupa-case. 

47.  Vasiform  orifice, operculum,  and  Hngulaof  pupa-case. 

48.  Fore-wing  of  adult. 

49.  Hind-wing  of  adult. 
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EXPLANATION  OF  PLATE  V. 

Aleurodes  traeheifer. 

50.  Pupa-case. 

51.  Portion  of  margin  of  pupa-case. 

52.  Vasiform  orifice,  operculum,  and  lingula  of  pupa-case  with  the  surrounding  rim, 

and  spines. 

Aleurode*  variabilis. 

53.  Pupa-case. 

54.  Fore- wing  of  adult. 

55.  Vasiform  orifice,  operculum,  and  lingula  of  pupa-case. 

Aleurodes  riUcUtt. 

56.  Pupa-case. 

57.  Vasiform  orifice,  operculum,  and  lingula  of  pupa-case. 

58.  Portion  of  margin  of  pupa-case. 

58 


Tech.  Series  No.  8,  Div.  of  Entomology,  Dept.  of  Agriculture. 


Plate  V. 


Jt&.Q.aJiieJda. 


a 


58 


<S 


ALEURODID/C— Quaintance. 


EXPLANATION  OF  PLATE  VI. 

A  leurodicus  cockereUi. 

59.  Pupa-case. 

60.  For'e-wing  of  adult. 

61.  Vasiform  orifice,  operculum,  and  lingula  of  pupa-case. 

62.  Portion  of  margin  of  pupa-case. 

Alsurodicus  minima. 

63.  Pupa-case. 

64.  Fore-wing  of  adult. 

65.  Vasiform  orifice,  operculum,  and  lingula  of  pupa-case. 

66.  A  compound  pore  from  dorsum  of  pupa-case. 

67.  Portion  of  margin  of  pupa-case. 
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EXPLANATION  OF  PLATE  VII. 


68.  Aleurodes  acaci,r. 

69.  Aleunxfes  coronata. 

70.  Aleurodts  altissimcL 

71.  Aleurodes fitchi. 
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EXPLANATION  OF  PLATE  VIII. 


72.  Aleurodes  pergandei. 

73.  Aleurode*  tracheiftr. 

74.  Aleurode*  xpirseoides. 
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THE  RED  SPIDERS  OF  THE  UNITED  STATES. 

(Teiranychus  and  Stigmaeus.) 
By  Nathan  Banks. 


HISTORY. 

The  genus  Tetranychm  was  established  in  1832  by  Duf our  for  a  small 
mite  found  living  gregariously  on  clumps  of  gorse.  He  noticed  that 
there  was  a  milky  whitish  irregular  web  or  mesh  of  threads  upon 
which  crawled  tiny  red  objects,  which,  by  the  aid  of  a  glass,  he  discov- 
ered were  mites.  He  kept  specimens  in 
a  bottle,  and  saw  them  produce  a  similar 
web.  Since  then  these  creatures  have 
been  known  as  '* spinning  mites."  Simi- 
lar mites  were  known  from  the  time  of 
Linnaeus,  and  one  described  by  him  as 
Acaru8  telariiM  is  considered  identical 
with  Dufour's  form.  These  spinning 
mites  were  found  on  a  great  variety  of 
plants,  and  showed  differences  in  size  and 
color,  which,  coupled  with  their  different 
habitat,  led  the  naturalists  of  that  day  to 
consider  these  forms  as  separate  species. 
Gradually,  it  was  discovered  that  certain 
species  were  extremely  variable  in  color, 
and  occurred  on  more  than  one  plant. 
This  overthrew  the  old  classification,  and 
since  then  it  has  never  been  determined 
what  was  a  species  in  this  genus.  The 
best  two  modern  authorities  working  on 
the  same  (Italian)  fauna  reach  quite  differ- 
ent results.  Certain  forms  of  these  mites 
have  caused  considerable  injury  to  plants, 
especially  in  greenhouses,  and  from  the  red  color  of  most  of  them, 
have  been  termed  "red  spiders."  As  some  of  the  early  accounts  con- 
sidered the  common  red  species  as  T.  telariw  Linn.,  this  name  has 
been  applied  indiscriminately  to  all  red  spiders,  both  in  Europe  and 
21490— No.  8 5  <& 
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Fig.  1.— Teiranychus   bimaculatits — en- 
larged (original). 
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this  country.  So  it  happens  that  throughout  our  economic  literature 
there  occur  accounts  of  Tetranychus  telarius  without  any  consider- 
ation as  to  whether  the  form  mentioned  was  identical  with  the  Euro- 
pean species  of  that  name.  The  first  break  from  this  custom  was 
made  by  Dr.  Riley,  who,  in  1889,  recognized  that  the  form  occurring 
on  oranges  was  different  from  T  telariw.  In  1893  Professor  Harvey 
described  a  form  found  in  greenhouses  in  Maine  and  New  York  as  T 
bimaculatus.  With  these  two  exceptions  Tetranychm  telarius  is  still 
considered  responsible  for  all  "red  spider"  damage.  In  1877  Prof. 
A.  Targioni  Tozzetti,  in  a  paper  on  the  mouth  and  feet  of  Tetrany- 
chm, showed  that  the  form  known  as  T  soclus  differed  from  71  teturiu* 
in  the  nature  of  the  tarsal  claws.  In  the  latter,  as  in  many  other 
forms,  the  claw  is  suddenly  bent  before  the  middle  and  the  apical 
part  four-cleft;  in  T  soci/w  the  claw  is  less  curved  and  simple.  Simi- 
lar differences  obtain  in  certain  of  our  species,  as  will  be  noticed 
below.  In  Prof.  A.  Berlese's  recent  work,  Acari  ltaliani,  he  draws 
attention  to  a  hitherto  unused  character,  namely,  the  small  projections 
on  the  tip  of  the  "  thumb"  of  the  palpus.  These  vary  in  number,  size, 
and  shape,  and,  1  believe,  form  good  characters  for  the  discrimination 
of  species. 

STRUCTURE. 

The  mites  are  an  order  in  the  class  Arachnida.  In  this  order  there 
have  been  various  divisions,  yet  Tetranychm  has  always  been  kept  in 
association  with  certain  other  well-known  forms,  as  Trambidium,  Bddia, 
Eupodes,  Erythrwm,  etc.  This  association  or  group  of  forms  has 
received  various  names,  such  as  Trombididce  and  Proatigmata.  With 
Tetranychm  has  been  associated  certain  other  genera  to  form  a  fam- 
ily— Tetranychidm— the  limits  of  which  are  uncertain,  and  according 
to  Canestrini  (Pros.  Acarofauna  Ital.)  can  not  be  defined.  But  the 
genus  Tetranychm  can  be  separated  on  fairly  definite  characters.  They 
are  spinning  mites;  the  body  is  ovate,  roughly  oblong,  or  pyriform; 
clothed  above  with  about  24  to  36  bristles,  usually  long,  and  arranged 
somewhat  roughly  in  four  rows.  The  legs  are  never  much  longer 
than  the  body,  and  the  joints  are  never  enlarged.  The  anterior  third 
of  the  body  shows  a  slight  constriction,  which  marks  the  division 
of  the  body  into  cephalothorax  and  abdomen.  On  the  underside 
there  is  no  division,  but  if  the  natural  division  is  vertical  (which 
I  think  improbable)  the  third  and  fourth  pairs  of  legs  arise  from  the 
abdomen.  The  body  is  broadest  at  the  base  of  the  abdomen.  The 
cephalothorax  is  somewhat  semicircular  in  outline.  On  each  side  about 
half  way  and  near  the  margin  is  an  eye-spot,  containing  usually,  pos- 
sibly always,  two  ocelli.  Some  authors  have  figured  but  one  ocellus 
each  side.  The  fore  part  of  the  cephalothorax  incloses  the  mouth- 
partx.     Above,  there  is  a  plate  about  twice  as  long  as  broad,  and 
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broader  behind  than  in  front;  it  can  be  retracted  into  the  cephalo- 
thorax  just  below  the  dorsal  surface.  This  plate  is  divided  by  a  median 
line  or  sulcus;  on  each  side  below  and  toward  the  tip  there  arises  a 
long  and  slender  curved  stylet.  This  plate  appears  to  be  formed 
by  the  union  and  flattening  of   the  basal  joints  of   the  mandibles. 


FiQ.2.—  T(1r<MijchHx:  mandibular  plate,  dorsal  and  lateral  views:  a,  plate;  b,  stylet;  r,  spina;  <l, 
palpus— highly  magnified  (original) . 

Below  this  plate  is  a  rather  large  and  conical  rostrum,  from  each  side  of 
the  base  of  which  arises  a  palpus,  each  composed  of  live  joints.  The 
penultimate  joint  ends  in  a  large  claw;  the  last  or  u  thumb M  projects 
little  if  any  beyond  this  claw,  and  bears  one  or  more  projections  or 
"fingers"  on  its  tip  or  sides.  In  some  species,  perhaps  all,  the  palpus 
of  the  male  has  a  short,, 
curved  spine  on  the  tip  of 
the  upper  side  of  the  third 
joint.  The  rostrum  at  tip 
has  a  cylindrical  projec- 
tion, rather  enlarged  at 
the  end,  consisting  of  a 
piece  each  side,  which  is 
possibly  the  maxilla.  The 
opening  between  the  two 
is  the  mouth.  At  the  tip 
of  the  abdomen  on  the 
ventral  surface  is  the  anal 
opening,  .of  ten  showing 
from  above  at  the  tip  of  a  median  pointed  projection.  On  the  venter 
slightly  in  front  of  the  anal  orifice  is  the  genital  opening.  In  the 
female  it  is  surrounded  with  variously  curved  stria?;  in  the  male  it 
is  much  less  conspicuous — a  simple  slit  inclosing  a  rather  slender 
curved  penis.  The  vulva  in  the  various  forms  appears  somewhat 
different,  although  on  the  same  plan.     But  the  difficulty  of  examin- 


Fio.  'S.—  Tdranychm:  cephalothorax  from  above:  «,  palpus; 
6,  mandibular  plate ;  c,  frontal  bristle ;  d,  subfrontal  bristle ; 
e,  eyes— highly  magnified  (original). 
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ing  these  organs  in  a  large  series  of  specimens  as  well  as  in  the  various 
species  precludes  the  present  possibility  of  using  them  for  specific 
distinction.  I  am  inclined  to  believe  that  there  is  some  variation  in 
the  form  of  the  vulva,  due  to  the  condition  of  the  specimen.  The  lines 
and  ridges  are  in  a  soft  tissue,  and  so  are  liable  to  modification  and 
distortion. 

There  are  four  pairs  of  legs  in  the  adult;  in  the  young,  as  in  the 
young  of  most  other  mites:  but  three  pairs  are  present.  Each  leg 
consists  of  at  least  six  joints,  a  coxa,  more  or  less  anchylosed  to  the 
body;  a  small  trochanter;  a  femur,  the  longest  joint;  a  patella,  about 
one-half  the  length  of  the  femur;  a  tibia,  slightly  longer  than  the 
patella;  a  tarsus,  longer  than  the  tibia  and  tapering  to  a  fine  point. 
The  tarsus,  near  its  tip,  has  a  division  more  or  less  distinct,  the  small 
terminal  piece  being  called  the  onychium;  from  the  tip  of  this  arises 
the  claw,  which  is  usually  cleft  into  four  slender  parts,  whence  the 
name  of  the  genus — Tetranychus — four-claw.  The  first  pair  of  legs  is 
the  longest,  though  often  scarcely  longer  than  the  fourth  pair;  the 
second  and  third  pairs  are  plainly  shorter  than  the  other  two  and  sub- 


Fio.4.—  Tetranychus:  mouth  parte,  lateral  and  ventral  views— highly  magnified  (original). 

equal  in  length.  On  the  ventral  surface  the  basal  limits  of  the  coxae 
are  not  well  defined,  but  the  coxae  are  rather  widely  separate. 

The  surface  of  the  body  is  very  finely  and  often  regularly  striate, 
mostly  in  a  transverse  manner.  The  hairs  or  bristles  are  minutely 
serrate,  those  on  the  anterior  part  of  body  curve  forward,  those  on 
the  posterior  portion  of  body  bend  backward;  the  long  ones  on  the 
legs  appear  to  stand  nearly  erect  in  life,  and  doubtless  have  some 
sensory  function. 

There  appears  to  be  much  uncertainty  regarding  the  spinning  appa- 
ratus, and  an  examination  of  a  large  number  of  specimens  does  not 
throw  much  light  on  the  subject.  Dujardin,  Pagenstecher,  and  Don- 
nadieu  believed  that  the  thread  issued  from  the  mouth  or  in  its  close 
vicinity.  Dufour  and  Duges  assert  that  it  comes  from  the  anal  end  of 
the  body.  Claparede  found  some  glands  opening  on  the  tips  of  the 
palpi  which  he  considered  as  silk  glands.  The  thread  is  not  produced 
during  the  ordinary  wanderings  of  the  mite,  but  at  certain  times. 
When  mites  first  attack  a  leaf  there  are  only  a  few  scattered  threads 
lying  close  to  the  surface  of  the  leaf,  which  are  attached  here  and  there 
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Fig.  5.— Telranychus:  genital  organ*— highly  magnified  (origi- 
nal). 


to  the  leaf  and  to  the  eggs.  The  mites  walk  about  without  using 
them.  As  the  leaf  curls  by  loss  of  juices  the  threads  become  more 
separated  from  the  leaf,  so  that  some  mites  are  under  and  some  on  the 
web,  which  seems  to  be  in  their  way.  Since  the  thread  seems  to  be 
of  use  at  first  in  keeping  the  eggs  in  place,  it  may  be  that  it  issues 
from  the  genital  opening  at  about  the  time  of  oviposition. 

HABITS. 

Attention  is  usually  drawn  to  these  mites  when  they  become  excess- 
ively numerous  during  a  drought  in  summer.  Little  is  known  about 
the  other  portion  of  their 

lives.      They   are    sup-    ^  ■^ZZ^^-^^^J 

posed  to  pass  the  winter 
in  the  adult  condition 
under  and  among  dead 
leaves;  in  the  spring 
ascending  trees  and  start- 
ing new  colonies.  It  is 
quite  probable  that  only 
females  hibernate;  if  these  females  have  not  been  fertilized  the  first 
eggs  they  lay  produce  only  males,  which  when  adult  will  pair  with 
the  females,  and  the  latter  will  then  lay  eggs  producing  both  sexes. 
Various  observations  have  been  made  on  the  rapidity  of  their  increase. 
The  general  results  are  that  the  female  lays  from  five  to  ten  eggs  per 
day  for  a  period  of  eight  to  twelve  days;  the  eggs  hatch  in  about  two 
to  seven  days  (three  days  is  probably  the  most  common  period);  the 

young  at  first  have  but  six 
legs;  after  a  few  da}rs  the}' 
molt  and  have  eight  legs;  two 
more  molts  occur  a  few  dajrs 
apart,  and  then  they  are  adult. 
Their  movements  are  ordi- 
narily slow,  but  when  dis- 
turbed they  sometimes  stir 
quite  rapidly.  For  the  greater 
part  of  the  time  the}7  remain  in 
one  place  sucking  the  juices 
from  the  leaf.  But  migration 
is  probably  not  wholly  dependent  on  food  supply,  since  plants  are 
found  scantily  infested  in  various  parts  and  the  mites  are  not  abundant 
anywhere.  Although  they  spin  threads  they  have  never  been  ob- 
served to  hang  by  or  climb  up  one.  The  thread  is  extremely  fine  and 
not  perceptible  to  the  unaided  eye.  Yet  a  web  or  mesh  of  threads  is 
so  dense  as  to  form  a  tissue  plainly  visible  at  a  considerable  distance. 
The  web  is  usually  upon  the  under  side  of  the  leaf,  attached  here  and 


Fig.  6.— Tdranychus:  leg,  a,  coxa;  b,  trochanter:  c,  femur; 
d,  patella;  e,  tibia;  /,  tareus;  g,  onyehinm ;  h,  claw- 
much  enlarged  (original). 
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there  to  projecting  hairs,  veins,  and  the  edges  of  the  leaf.  Many 
exuviae  of  the  mites  are  found  entangled  in  this  web,  and  certain 
authors  think  that  the  mites  molt  while  on  the  web,  but  such  is  cer- 
tainly not  always  the  case  with  all  species.  The  mites  usually  show 
a  preference  for  the  under  side  of  the  leaf,  but  in  some  cases  they 
are  more  abundant  on  the  upper  side.  Occasionally  in  the  spring  they 
attack  the  opening  buds. 
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TETRANYCHIDiE. 

As  previously  indicated,  this  family  includes  a  number  of  genera; 
only  a  few  of  them,  however,  are  known  as  "red  spiders."  But  two 
genera  have  been  observed  in  material  collected  in  this  country  as  red 
spiders.     These  two  genera  are  abundantly  distinct  in  many  points. 

In  Tetranychm  the  body  is  subpyriform,  in  St/p/weiis  elongate  and 
subcylindric,  in  the  former  with  many  long,  stiff  bristles,  in  the  latter 
provided  with  only  a  few  short  hairs. 

Tetranychus  Dufour.    Ann.  Sci.  Nat,  XXV,  274,  (1832). 
IHstigmatu*  Ponnadieu.    Rech.  Hist.  Tetran.,  (1875). 
Phytocoptes  Ponnadieu.     Rech.  Hist.  Tetran.,  (1875). 
IFderonychus  Can.  et  Fanz.     Acari  Ital.,  (1877). 
Oligonych us  Berlese.    Acari  dann.  piante  coltiv.,  (1886). 

The  principal  characters  lie  in  the  general  shape  of  the  body;  clothed 
with  bristles,  with  simple,  moderate  legs — with  mandibles  having  the 
bases  flattened  and  united  in  a  retractile  plate,  with  distal  joints  ex- 
tremely long  and  slender,  and  with  a  palpus  having  the  penultimate 
joint  ending  in  a  claw,  while  the  last  joint  forms  a  "  thumb"  bearing 
one  or  more  u fingers." 

Our  species  as  far  as  known  may  be  tabulated  as  follows: 

1.  Bristles  of  body  arise  from  prominent  tubercles '. 2 

Bristles  of  body  do  not  arise  from  tubercles 3 

2.  Legs  of  average  length,  apparently  two  claws  at  tip  of  each  tarsus mi/tilafipidi* 

I^egs  very  slender,  one  claw,  four-cleft  beyond  the  middle gracilifx* 
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3.  Tarsus  with  but  one  claw,  which  is  only  slightly  curved  and  simple,  legs  rather 

short 4 

Tarsus  with  but  one  claw,  which  is  strongly  bent  near  its  middle  and  beyond 
is  four-cleft 5 

4.  A  plate  or  lamella  at  inner  base  of  thumb,  the  thumb  with  several  fine  hairs  on 

tip  (often  indistinct) ,  mandibular  plate  emarginate  at  tip bicolor 

No  such  plate  or  lamella,  tip  of  thumb  with  three  fingers modestus 

5.  But  one  finger  on  tip  of  thumb,  and  one  toward  the  base  on  the  upper  side .  6 

Three  fingers  on  tip  of  the  thumb 7 

6.  The  finger  at  tip  of  thumb  is  very  stout,  almost  as  broad  at  base  as  is  the  thumb 

at  the  tip,  palpi  rather  short lumidus 

The  finger  at  tip  of  thumb  is  much  more  slender bimaculatus 

7.  Seen  in  side  view  the  lower  finger  appears  the  largest,  not  yellowish,  with  six 

dark  spots telarius 

Seen  in  side  view  the  middle  finger  appears  the  largest 8 

8.  Yellowish,  with  six  dark  spots,  on  orange  . . : sexmaculalus 

Not  so  marked 9 

9.  Mandibular  plate  tapers  considerably  toward  the  tip;  on  desert  plants,  .dextrtomm 
Mandibular  plate  less  tapering;  on  cotton gloveri 

Tetranychua  mytilaspidis  Riley. 

Penthalodes  mytilaxpidi*  Riley. — Hubbard,  Orange  Insects  (1885),  p.  216. 

Rather  larger  than  most  species;  body  quite  broad  behind;  bristles 
stout,  each  arising  from  a  prominent  tubercle;  the  subfrontal  pair  are 
very  long,  more  than  twice  (nearly  three  times)  longer  than  frontal 
pair  and  farther  apart;  they  have  the  usual  arrange- 
ment.    The  palpi  are  short  and  stout,  the  last  joint  very 
short,  with  a  short  thumb,  upon  which  is  a  rather  clavate 
finger,  a  smaller  finger  near  base  on  the  upper  side,  and 
a  hair  at  the  upper  tip.     The  mandibular  plate  is  broad, 
broadly  rounded  at  tip,  scarcely  emarginate  in  the  mid- 
dle, with  the  stylet  beneath.   -  Legs  rather  short,  bristles       chwTnt/ti™"^'- 
not  especially  long;  the  femur  of  leg  I  is  longer  than       d«*-'  claws. 
usual,  fully  twice  the  length  of  the  patella;  tibia  I  only  a       (original*.^0 
little  longer  than  patella.     The  tarsus   terminates  in  a 
claw  which,  seen  from  below,  appears  simple;  seen  from  the  side, 
shows  two  claws,  the  principal  one  but  little  curved,  the  other  much 
more  curved  and  arising  (apparently)  from  below  and  near  the  middle 
of  the  principal  one;  these  two  claws  appear  to  lie  in  the  same  plane. 

Color  blood  red,  dark  spots  each  side;  legs  paler  red;  bristles  pale 
reddish;  eggs  globular,  reddish. 

This  species  is  a  true  Tetranychw  and  not  a  Pnithalvden.  It  is 
closely  related  to  the  European  T.  pUwux  C.  &.F.  Specimens  come 
from  several  parts  of  Florida  on  orange  and  on  Limonium  trifoli<itttm% 
also  on  peach  from  Marshallville,  Ga.  Riley  states  that  there  are 
three  claws,  and  Berlese  figures  the  European  T.  pilmun  with  the  lower 
claw  cleft;  but  on  careful  observation  I  can  not  discern  any  division  to 
the  lower  claw  in  the  many  specimens  examined,  some  of  which  are 
evidently  Riley's  types.     Little  is  known  of  the  habits  of  this  species. 
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Hubbard  believed  that  it  fed  on  scale  insects  or  their  eggs.  It  is 
undoubtedly  a  Tetranychus,  and  probably  feeds,  like  the  other  species 
of  the  genus,  on  plant  juices.  Hubbard  says  (Orange  Insects,  p.  83): 
"The  eggs  are  sherry-brown  color,  quite  large  and  globular,  and  are 
usually  deposited  singly  upon  the  leaf  or  strung  like  amber  beads 
upon  strands  of  spider's  silk,  which  harbor  the  mites  and  their  young." 

Tetranychus  gracilipes  n.  sp. 

Body  with  the  usual  bristles  stouter  than  in  most  of  the  species, 
the  lateral  ones  extending  more  outwardly  than  usual;  all  are  situated 
on  the  elevated  tubercles.  Body  a  little  broader  than  usual.  The 
beak  is  more  elongate  than  in  any  other  species,  which  is  also  the  case 
with  the  palpi,  which  are  rather  closely  applied  to  the  beak,  the  last 
joint  very  slender,  ending  in  a  stout  claw;  thumb  stout,  truncate, 
with  one  finger.  The  legs  are  slender,  especially  the  first  pair,  which 
is  much  longer  than  the  body ;  femur  I  fully  five  times  as  long  as  broad; 
on  the  joints  above,  toward  the  tip,  is  a  stout  bristle-like  spine;  very 
few  other  bristles  on  legs  except  close  to  the  tip  of  tarsus.  The  claw  is 
at  first  simple,  strongly  bent  near  the  middle,  and  then  four  cleft 
(similar  to  T.  bimaculatus).  The  mandibular  plate  is  longer  and  more 
slender  than  usual,  tapering  slightly  to  the  tip,  where  it  is  broadly 
rounded,  and  apparently  without  a  median  notch. 

Phoenix,  Ariz.  Prof.  Cockerell  found  this  on  the  leaves  of  a  species 
of  Sphseralcea.  The  leaf  bears  stellate  hairs,  to  which  the  mite  has  a 
deceptive  resemblance. 

Tetranychus  bicolor  Banks. 

Tetranychus  bicolor  Banks. — Trans.  Amer.  Ent.  Soc.,  1894,  p.  218. 
Body  mostly  red,  often  pale  in  front,  and  with  some  dark  marks 
each  side  on  abdomen;  legs  pale  yellowish;  eyes  red;  bristles  white. 
Body  ( 9 )  rather  broader  than  usual,  the  legs  plainly 
shorter  than  in  most  of  the  species;  cephalothorax  and 
abdomen  with  bristles  in   the  usual  positions  and  of 
ordinary  length;  mandibular  plate  broad,  scarcely  taper- 
ing toward  tip,  which  is  broadly  rounded  and  usually 
fig.  L—iurany-    distinctly  emarginate  in  the  middle.     Palpi  short,  male 
chus  bicolor:    with  a  tooth  above  on  inner  tip  of  tibia;  the  thumb  has 
(origiliA?)arg       several  fine  hairs  on  its  tip  (but  indistinct);  the  claw  is 
thick  and  much  curved,  and  at  inner  base  of   thumb 
there  is  a  thin  plate  or  lamella  (not  seen  in  any  other  species).     The 
tarsus  is  short;  there  is  but  one  claw,  which  is  long,  curved  only 
toward  the  tip,  and  not  cleft. 

The  typical  specimens  were  found  on  the  upper  side  of  chestnut  and 
oak  leaves  in  the  woods  near  Sea  Cliff,  N.  Y.  Other  specimens  have 
been  seen  from  oak  at  Washington,  D.  C,  and  from  Geneva,  N.  Y., 
on  a  Norway  spruce  hedge. 


73 

Tetranychufl  modeatus  n.  sp. 

Head,  palpi,  and  legs  are  brownish,  the  body  yellowish,  with  quite 
large  blackish  irregular  spots  across  middle  of  thorax,  a  large  lateral 
spot  in  region  of  last  pair  of  legs,  and  a  broad  irregular  border  around 
end  of  body.  Body  rather  more  elongate  than  usual;  bristles  in  the 
usual  arrangement;  legs  short;  femur  I  fully  twice  as  long  as  broad; 
tibia  I  only  a  trifle  longer  than  patella  I;  tarsus  short,  ends  in  a  long, 
simple  claw,  curved  only  toward  tip,  in  all  respects  like  that  of  T. 
Mcolo7\  Mandibular  plate  of  moderate  length,  not  much  narrowed 
toward  tip,  which  is  broadly  roundecl.  Palpi  short,  thumb  not  as  long 
as  claw,  with  three  nearly  equal  fingers  on  the  tip;  there  is  no  plate  or 
lamella.     On  each  side  of  the  anal  opening  there  is  a  pair  of  fine  hairs. 

Found  in  August  at  Washington,  D.  C,  causing  a  rust-like  appear- 
ance on  the  blades  of  corn.     Closaly  allied   to  the  preceding,  but 
distinct  by  characters  of  palpi. 
Tetranychua  tumidus  n.  sp. 

Dark  red  and  somewhat  pruinose,  marked  across  the  thorax  with  a 
dusky  band,  terminating  each  side  in  a  rather  large  dusky  spot,  a 
similar  spot  on  each  side  near  end  of  body;  in  some 
specimens  there  is  an  additional  spot  each  side  between 
the  two;  legs  and  mouth  parts  pale  reddish.  Young 
specimens  are  paler,  with  spots  more  distinct  and  con- 
fluent. Eggs  are  pale  red.  Body  moderately  broad; 
bristles  rather  longer  than  usual,  quite  stout,  all  in  the  p,0>  ^—Tetrany- 
usual  arrangement,  subfrontal  pair  not  twice  as  long  ca««  tumidus: 
as  the  frontal  pair.  Palpi  of  average  length,  thumb  is  o^i^X  "^ 
short  and  stout,  on  its  tip  is  a  large  short  cylindrical 
finger  whose  base  is  not  much  smaller  than  the  tip  of  thumb,  at  the 
inner  upper  corner  is  a  short  hair,  and  on  the  upper  side  near  base 
is  a  slender  finger.  Mandibular  plate  about  twice  as  long  as  broad, 
narrowed  toward  tip,  the  sides  before  tip  slightly  concave,  broadly 
rounded  at  tip,  with  a  small  yet  distinct  eniargination  in  the  middle. 
Legs  moderate;  femur  I  fully  twice  as  long  as  broad;  tibia  1  plainly 
longer  than  patella;  tarsus  of  moderate  length,  terminating  in  a  claw 
which  is  strongly  bent  near  middle  and  four-cleft  beyond. 

Collected  at  Eustis,  Fla.,  on  the  leaves  of  water-hyacinth,  by  H.  J. 
Webber.     It  is  closely  allied  to  T.  bimaeulatas  Harv. ,  but  distinguished 
by  the  very  large  finger  on  the  tip  of  thumb. 
Tetranychua  bimaculatus  Harvey. 

Tetranychw  bimaculatus  Harvey. — Ann.  Rept.  Me.  Agric.  Exp.  Sta.  f.  1892  (1893) , 
.     p.  133,  PI.  III.  . 

There  are  several  styles  of  coloration,  one  is  pale  greenish  jrelIow, 
with  a  large  group  of  blackish  dots  each  side  on  base  of  abdomen, 
sometimes  a  median  group  of  dots;  another  style  is  dark  crimson  red, 
with  black  spots  along  each  side  of  the  body;  legs,  and  hairs  pale  red- 
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Fig.  10.  —  Tctrany- 
chus  bimaculatus : 
palpus— enlarged 
(original). 


dish,  almost  colorless.  Body  broadest  at  shoulders,  tapering  behind; 
bristles  long  and  fine,  in  the  usual  arrangement,  subf  rontal  pair  not 
twice  as  long  as  frontal  pair.  Thumb  of  palpus  rather  long;  on  its  tip  is 
a  cylindrical  finger;  on  its  upper  corner  is  a  hair,  and  on  the  upper  side 
toward  base  is  a  small  finger;  in  male  above  on  inner  tip  of  tibia  of  pal- 
pus is  a  spine  or  spur.  Mandibular  plate  about  twice  as  long  as  broad, 
tapering  forward,  broadly  rounded  at  tip,  with  a  small  although 
distinct  notch  in  the  middle.  Legs  of  moderate  length, 
femur  I  fully  twice  as  long  as  broad,  tibia  a  trifle  longer 
than  patella,  tarsus  rather  slender,  terminating  in  a 
claw  which  is  suddenly  and  strongly  bent  near  the  mid- 
dle and  four-cleft  beyond. 

It  is  quite  probable  that  this  species  is  the  one  called 
by  Boisduval  (En torn.  Horticole,  p.  84)  Tetranychm 
cxvcumeris,  but  the  descriptions  of  that  author  in  this 
genus  are  useless  for  identification.  Quite  possibly 
several  of  his  names  apply  to  this  species.  The  forms 
found  in  the  greenhouse  do  not  appear  to  differ  from 
those  on  garden  vegetables  and  horticultural  plants.  It  appears  to  be 
abundant  all  through  the  Eastern  States  and  in  several  localities  in  the 
West.  Specimens  have  been  studied  from  Orono,  Me.,  on  various 
greenhouse  plants;  from  Washington,  D.  C,  on  violets  in  greenhouse, 
on  peach  (curling  the  leaves),  on  Datura,  on  squash,  on  corn,  and  on 
strawberry;  from  Punta  Gorda  and  Key  Largo,  Fla.,  on  eggplant;  on 
watermelon  from  Eustis,  Fla.;  on  beans  at  Auburn,  Ala.4  and  on  roses 
from  Weiser,  Idaho.  Professor  Harvey  records  it  from  greenhouses 
in  Ithaca,  N.  Y.,  New  York  City,  and  Westgrove,  Pa. 

The  color  and  size  are  extremely  variable.  Yet  in  a 
lot  from  one  plant  and  one  region  the  adults  are  usually 
of  one  coloration  and  one  size.  Other  lots  from  other 
localities  have  a  much  different  appearance,  but  when 
mounted  and  examined  do  not  disclose  any  structural 
difference.  The  specimens  frotn  Florida  and  those  on 
Datura  and  violets  from  Washington,  D.  C,  are  red; 
those  from  Orono,  Me.,  on  squash  and  peaches  from 
the  District  of  Columbia,  and  on  rose  from  Idaho  are 
greenish,  more  or  less  marked  with  dark.  The  speci- 
mens from  squash  and  Datura  had  made  a  considerable 
amount  of  web,  much  more  than  those  on  greenhouse  plants. 

This  species  has,  more  than  any  other,  stood  for  the  "red  spider,"' 
Tetranychm  telarius.  Harvey  remarks  that  specimens  sent  to  him  as 
the  (jenuvne  "red  spider"  did  not  differ  structurally  from  his  species. 


Fig.  11.—  7Hrtmy- 
chns  bintacuia- 
fits:clftw»— en- 
larged (origi- 
nal). 
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Fig.  12. —  Tetranyehu*  tdaritm: 
palpus  and  mandibular  plate — 
enlarged  (original). 


Tetranychufl  telarius  Linn. 

Acarus  telarius  Linn.— Fn.  Suec.,  481,  No.  1974.     (1761). 
Tetranychus  lintearius  Dufour. — Ann.  Sci.  Nat.,  XXV,  p.  276. 

Color  variable,  often  yellowish  green,  with  black  spots  at  sides  of 
body,  and  sometimes  at  tip;  legs  pale;  eyes  red.  Body  rather  broad 
in  9  ,  considerably  tapering  behind  in  the  $  .  Bristles  in  the  usual 
arrangement,  the  frontal  and  subf rontal  pair  as  near  the  front  margin 
as  in  other  species  (Berlese  figures  them  much 
farther  back),  subf  rontal  pair  twice  as  long  as 
frontal.  The  palpi  are  quite  prominent,  the 
male  has  a  spur  above  on  tip  of  the  tibia,  the 
thumb  bears  on  its  tip  three  fingers;  seen  from 
the  side  the  lower  one  is  plainly  larger  than 
the  others — those  nearer  the  claw.  The  man- 
dibular plate  is  about  twice  as  long  as  broad, 
not  much  tapering  toward  tip,  broadly  rounded 
at  tip,  and  with  a  faint  median  notch;  the 
stylet  is  split  nearly  to  plate.  The  legs  are 
moderately  long;  femur  I  over  twice  as  long 
as  broad;  tibia  I  plainly  longer  than  patella  I; 
tarsus  quite  long,  ending  in  a  claw  strongly 
bent  near  middle  and  four-cleft  beyond.  I  am 
not  certain  that  this  is  the  European  species,  but  it  has  the  characters 
of  T.  te1<triw,  and  does  not  differ,  so  far  as  I  can  see,  from  a  specimen 
of  T.  telarius  from  Italy.  The  legs  are  a  trifle  more  slender  than  in 
our  other  species.  Specimens  have  been  studied  from  Melrose  High- 
lands, Middlesex  County,  Mass.,  on  ash;  from  Waterville,  N.  Y.,on 
hops;  and  from  Fort  Collins,  Colo.,  on  maple.  Apparently  it  is  not 
a  very  common  species  with  us. 
Tetranychus  sexmaculatuB  Riley. 

Tetranychus  sexmaculatm  Riley. — Insect  Life,  Vol.  II,  p.  225. 

Pale  greenish-yellow,  with  six  usually  large  dusky  patches  above, 

three  on  each  side;  legs  and  palpi  pale.     Palpi  of  moderate  length;  in 

male  with  a  spur  above  on  inner  tip  of  tibia.     The  thumb  is  quite  stout 

and  bears  on  its  tip  three  fingers,  of  which  the  middle 

one  (seen  from  the   side)  is  the   largest.     Mandibular 

plate  rather  slender,  narrowed  toward  tip,  which  is  broadly 

rounded,  scarcely  a  trace  of  the  median  notch;  bristles 

of  body  in  the  usual  arrangement,  the  subf  rontal  pair 

scarcely  twice  as  long  as  the  frontal  pair.     Legs  rather 

shorter  than  in  T.  telarliw,  the  tibia  I  plainly  longer  than 

patella  I;  tarsus  I  shorter  than  usual,  the  claw  strongly 

bent  near  middle  and  four-cleft  beyond. 

Specimens  from  various  parts  of   Florida  on  orange,  and  some 

marked  San  Diego,  Cal. ,  on  orange.     This  species  appeal's  to  be  smaller 


Fig.  13.— Tetrany- 
chus sezmacula- 
tits:  palpus  — 
enlarged  (origi- 
nal). 
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than  the  other  species  of  this  group.  It  has  at  times  been  extremely 
abundant  and  an  orange  pest  of  much  importance.  An  article  on  the 
species  from  an  economic  view  is  found  in  the  Report  of  the  Ento- 
mologist for  1889.  They  occur  on  the  under  surface  of  the  leaves;  the 
eggs  are  colorless  or  pale  greenish-yellow 

Tetranychua  desertorum  n.  sp. 

Dark  red,  with  black  spots  along  each  side,  and  a  central  spot  before 

the  middle;  legs  pale.     Body  quite  broad,  with  the  usual  bristles,  the 

frontal  pair  about  one-half  as  long  as  the  sub- 
frontal.  The  palpi  are  longer  than  usual; 
there  is  a  spur  on  the  tibia  of  male  as  usual; 
the  thumb  not  as  long  as  claw  and  with  three 
slender  fingers  on  the  tip,  the  middle  one  (seen 
from  the  side)  is  the  largest.  The  mandibular 
plate  is  long  and  slender,  narrowed  toward 
tip;  at  middle  of  tip  a  small  but  distinct  deep 
notch;  stylet  below  the  plate  appears  to  be 
cleft  only  for  a  short  distance.  The  legs  are 
quite  stout,  the  femur  I  more  than  twice  as 
long  as  broad;  tibia  I  plainty  longer  than 
patella  I;  tarsus  slender,  ending  in  a  claw, 
which  is  strongly  bent  near  middle  and  four- 
cleft  beyond. 
Specimens  come  from  Mesilla  Park,  N.  Mex.. 

on  Lama  trideiitata  and  Phacelia  cvenulata.     It  is  closely  allied  to  the 

other  species  of  this  group,  but  the  plate  is  more  tapering  than  usual 

Tetranychufl  gloveri  n.  sp. 

Red,  with  irregular  dark  confluent  spots  each  side  of  body;  legs 

j-ellowish.     The  body,  though  broad  at  the  shoulders,  tapers  behind 

even  in  the  female;   bristles  long  and 

fine,  the  subf  rontal  pair  more  than  twice 

the  length  of  the  frontal  pair;  all  in  the 

usual  arrangement.     The  palpi  are  of 

average  length,  the  thumb  not  so  long 

as  claw;  on  its  tip  are  three  fingers,  the 

median  one  (seen  from  the  side)  plainly 

larger  than  the  others.    The  mandibular 

plate  is  rather  broad,  its  sides  concave 

near  the  tip,  and  almost  truncate,  some- 
times apparently  broadly,  though  not 

deeply,  emarginate;  the  median  notch  is  scarcely  visible.     The  legs 

are  quite  slender,  femur  I  more  than  twice  as  long  as  broad;  tibia  I 

plainly  longer  than  patella  I;  tarsus  quite  long,  ending  in  a  claw,  which 

is  strongly  bent  near  its  middle  and  four-cleft  beyond. 


Fig,  14. — Tetranychus  dcucrtorum: 
palpus  and  mandibular  plate- 
enlarged  (original). 


Fig.  \b.— Tetranychus  gioveri :  palpus  and 
mandibular  plate  —  enlarged  (origi- 
nal). 
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This  species  was  figured  by  Glover  in  his  Cotton  Insects,  and  has 
been  treated  recently  by  Professor  Morgan.     Specimens  have  been- 
examined  from  Baton  Rouge,  La. 
StigmsBUB  Koch. — Uebersicht  dee  Arachnidensystems,  III,  p.  53,  1842. 

This  genus  differs  much  from  Tetranychus  in  structure,  but  is  closely 
allied  in  habits,  the  species  living  in  colonies  on  leaves.  The  anterior 
and  posterior  pairs  of  legs  are  more  widely  separated  than  in  Tetrany- 
chus; the  body  is  more  elongate  and  is  usually  more  or  less  constricted 
near  the  middle;  there  are  no  rows  of  long  bristles  above;  the  tarsus 
ends  in  two  equal  claws,  which  in  our  species  are  deeply  cleft.  The 
mandibles  in  our  species  appear  to  be  extremely  long  and  styliform. 
The  palpi  seems  to  be  simple,  the  last  joint  very  slender.  But  one 
species  has  been  observed  in  our  country. 
StigmeBua  floridanus  n.  s*p. 

Body  elongate,  more  than  twice  as  large  as  broad,  blunt-pointed  at 
each  end,  constricted  somewhat  before  the  middle,  the  posterior  part 
rather  broader  than  the  anterior,  constricted  slightly  between  the  III 
and  IV  legs,  four  short 
curved  bristles  near  apex, 
one  on  each  anterior  side  of 
the  posterior  part  and  one 
on  each  side  near  the  apical 
third  of  the  anterior  part. 
The  legs  are  short  and 
stout,  scarcely  as  long  as 
the  width  of  body,  the  an- 
terior pairs  rather  longer 
than  the  hind  pairs;  the 
tarsus  ends  in  a  pair  of  dou-  "^e^O 
ble  claws,  the  outer  branch  "" 
longer  and  less  curved 
than  the  inner  branch. 

Living  in  colonies  upon 
the  bases  of  the  imbricated  i  »       \ 

leaves  of  the  pineapple  in  * 

Florida  A  <r«><+\p*nf  onn  FlG'  16-«^*"«  floridanus:  mite,  mouth  pans,  and  claws- 
X  lOl  ma.     A  species  Or  COn-  enlarged  (original). 

siderable  economic  impor- 

portance  owing  to  the  fact  that  its  punctures  give  certain  destructive 
fungi  access  to  the  tissue  of  the  leaf.  In  Australia  Mr.  H.  Tryon  has 
recorded  a  quite  different  mite  affecting  the  pineapples  in  that  colony. 
He  claims  that  it  often  carries  the  spores  of  the  fungous  disease.  He 
calls  the  mite  Tarxonemtts  anana*.1  Professor  Rolfs  has  published8 
on  the  habits  of  this  Stigm<jeus  and  the  damage  it  leads  to  in  Florida. 

Queensland  Agric.  Jour.,  3  (1898),  No.  6,  pp.  458-467. 
8  Bui.  No.  50,  Fla.  Agric.  Exp.  Sta.,  May,  1899. 
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Division  of  Entomology, 
Washington,  D.  C.,  July  16,  1901. 

Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
short  but  full  paper  entitled  "Life  history  of  two  species  of  plant- 
lice  inhabiting  both  the  witch-hazel  and  birch,"  by  Theodore  Per- 
gande,  an  assistant  entomologist  in  this  Division.  I  recommend  that 
this  paper  be  published  as  Technical  Series  No.  9.  As  explained  in 
the  letters  transmitting  earlier  bulletins  of  this  series,  papers  of  this 
character,  while  only  indirectly  of  interest  to  farmers,  fruit-growers, 
and  foresters,  are  of  especial  value  to  economic  entomologists  who  are 
engaged  in  making  practical  applications  of  scientific  entomology. 
In  the  present  case  plant-lice  form  a  group  of  insects  which  are  very 
destructive,  economically  considered.  Their  life  histories  are  very 
remarkable  and  little  understood.  This  is  especially  the  case  with 
those  forms  (and  they  are  many)  which  have  alternate  food  plants. 
The  practical  value  of  this  kind  of  work  was  admirably  illustrated  in 
the  investigation  of  the  hop  plant-louse,  carried  on  under  this  Division 
some  years  since.  In  the  discovery  of  the  alternation  of  the  food 
plants  and  the  exact  details  of  the  life  history  was  found  a  suggestion 
for  an  easy  and  practical  remedy.  The  present  paper  well  illustrates 
the  remarkable  phenomena  which  are  to  be  ascertained  in  this  group 
of  insects  and  will  be  a  guide  to  methods  of  investigation  and  to  the 
results  to  be  expected  from  the  study  of  forms  of  greater  economic 
importance,  although  one  species  here  considered  has  in  fact  been 
known  to  kill  young  birch  trees. 

Respectfully,  L.  O.  Howard, 

Entomologist. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  LIFE  HISTORY  OF  TWO  SPECIES  OF  PLANT-LICE, 
INHABITING  BOTH  THE  WITCH-HAZEL  AND  BIRCH. 


INTRODUCTION. 

The  study  of  the  life  history  of  the  Aphididse  or  plant-lice,  in  con- 
nection with  their  peculiar  and  frequently  destructive  habits  as  well 
as  the  remarkable  traits  of  many  of  the  species,  has  offered  a  most 
fascinating  field  for  research  and  study  to  many  naturalists,  and  their 
labors  have  brought  to  light  numerous  interesting  facts  regarding  the 
habits  and  economy  of  various  species.  Much  is  still  to  be  learned 
concerning  the  annual  migrations  and  the  intermediate  habits  and 
changes  of  the  majority  of  our  Pemphigini,  the  architects  of  galls  or 
excrescences  on  the  leaves  and  other  portions  of  certain  trees  and 
shrubs,  which  they  desert,  at  the  opportune  time,  to  vanish  com- 
pletely from  sight.  These  migrations  and  sudden  disappearances  of 
the  gall-makers  leave  the  observer  in  doubt  as  to  the  whereabouts  of 
the  connecting  links  of  the  fleeting  migrants,  of  which  very  few  have 
thus  far  been  discovered.  During  autumn  and  early  winter  the 
return  migrants  make  their  appearance,  as  suddenly  and  mysteriously 
as  the  spring  migrants  disappear,  without  bearing  a  clue  as  to  their 
former  habitations.  This  is  for  the  purpose  of  restocking  their  origi- 
nal host  plants  with  their  eggs,  to  enable  the  species  to  commence  a 
new  cycle  of  existence  the  following  spring. 

Interesting  as  the  life  history  of  all  these  insects  is,  there  are  few 
or  none  among  them  which  have  a  more  remarkable  or  a  more  diver- 
sified cycle  of  existence  than  two  species  belonging  to  the  genera  Hor- 
maphis and  HamamelLstes,  both  of  which,  alternately,  inhabit  the 
witch-hazel,  Hamamelis  virginica,  and  the  birch,  Betida  nigra.  The 
study  of  the  life  history  of  these,  after  numerous  failures  and  disap- 
pointments, covering  a  space  of  nearly  twenty-two  years  of  patient 
labor,  the  writer  has  been  fortunate  to  bring  to  a  successful  conclusion. 

The  drawings  were  all  made  by  Miss  L.  Sullivan  under  the  writer's 
supervision. 

HORMAPHIS  HAMAMELIDIS  Fitch. 

The  synonymy  of  the  oldest  of  the  two  species,  as  it  will  now 
stand,  is: 

Hormaphis  hamamelidis  Fitch. 
Byrsocrypta  hamamelidis  Fitch,  N.  Y.  Cat.  of  Horn.  Insects,  1851,  p.  69. 
Hormaphis  hamamelidis  Osten  Sacken,  Stett.  Ent.  Zeitnng,  1861,  p.  422. 
Hormaphis  hamamelidis  Walsh,  Proc.  Ent.  Soc.  Philad.,  VI,  1866-67,  p.  281. 
Hamamelistes  cornu  Shimer,  Trans.  Am.  Ent.  Soc.,  1, 1867,  p.  283. 
Hormaphis  hamamelidis  Thomas,  Trans.  111.  State  Hort.  Soc,  1876-77,  p. 
190. 
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The  earliest,  a  rather  brief  record  and  description  of  this  interest- 
ing Aphid,  was  published  by  Dr.  Asa  Fitch  in  1851,  in  his  "Cata- 
logue of  the  llomopterous  Insects  of  the  State  of  New  York,"  under 
the  name  of  Byrsocrypta  hamamelulis.  Ten  years  later  it  was 
redescribed  by  Baron  von  Osten  Sacken  in  the  Stettiner  Entomologische 
Zeitung  (p.  422,  1861),  under  the  generic  name  of  Hormaphis,  using 
the  identical  specific  name  adopted  by  Fitch,  though  not  being  aware 
of  its  having  been  described  by  Fitch  under  the  same  name,  and 
erecting  for  it  a  new  genus.  A  translation  of  this  description,  by  B.  D. 
Walsh,  will  be  found  in  the  Proceedings  of  the  Entomological  Society 
of  Philadelphia,  1860-67  (p.  281).  In  1867  it  was  again  described  by 
Dr.  Henry  Shimer,  in  the  Transactions  of  the  American  Entomolog- 
ical Society  of  Philadelphia  (vol.  1,  p.  283),  under  the  name  of  Hama- 
melistes  cornu,  with  a  rather  full  description  of  the  gall  and  its  archi- 
tects. Excepting  a  short  description  of  the  gall  and  the  winged  insect, 
by  Prof.  Cyrus  Thomas,  in  the  Transactions  of  the  Illinois  State  Hor- 
ticultural Society  for  1876,  published  in  1877  (p.  199),  nothing  addi- 
tional regarding  the  history  of  this  interesting  species  has  been 
published. 

The  writer's  observations  regarding  this  species  were  begun  at 
Washington,  D.  C,  in  the  spring  of  1878,  and  were  continued  with 
varying  success  until  the  end  of  1809,  when  they  reached  a  successful 
termination. 

As  with  other  gall-producing  plant-lice,  the  study  of  the  galls  and 
their  architects  is  comparatively  easy,  but,  with  the  departure  of  the 
winged  migrants,  continuous  observations  are  suddenly  interrupted 
and  the  track  lost,  leaving  no  trace  as  to  the  whereabouts  of  the  inter- 
mediate generations.  Migration  from  the  host  plant  takes  place  gen- 
erally during  spring  or  summer,  the  return  migrants  making  their 
reappearance  from  early  in  September  till  late  in  the  fall,  to  restock 
their  host  with  eggs. 

What  becomes  of  this  particular  species  during  the  intervening 
time  after  leaving  its  gall  remained  a  profound  mystery  to  the  writer  for 
many  years,  notwithstanding  continuous  efforts  to  solve  the  problem. 

Accidentally,  while  on  a  collecting  trip  near  Tacoma,  D.  C,  in  Sep- 
tember, 1890,  the  writer  observed  a  peculiar  Aphid  inhabiting  the 
under  side  of  the  leaves  of  a  small  shrub  of  Betula  nigra,  but  failed 
at  that  time  to  recognize  it  as  the  missing  link  of  Hormaphis.  During 
the  following  seven  years  nothing  additional  was  discovered  to  cause 
me  to  continue  observations,  this  being  due  in  a  great  measure  to  the 
destruction  of  large  numbers  of  witch-hazel  bushes  and  young  birches, 
and  the  consequent  scarcity  of  galls  in  the  woods  surrounding  the  city 
of  Washington.  Fortunately,  however,  I  discovered  in  September, 
1897,  a  number  of  witch-hazel  trees  and  bushes,  as  well  as  young 
birches,  in  a  narrow  and  protected  valley  near  the  edge  of  a  small 
creek  at  Cabin  John  Bridge,  Md.,  where  I  found  numerous  old  and 
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dry  galls  on  the  leaves  of  the  witch-hazel.  Here  I  began  again  my 
search  for  the  evading  generations  of  this  species,  and  in  examining 
the  leaves  of  birches  rediscovered  on  many  of  them  the  same  peculiar 
Aphid  which  had  previously  been  found  at  Tacoma.  It  was  in 
various  stages  of  development,  including  the  winged  migrants,  which 
proved,  after  a  thorough  examination  and  comparison  with  the  spring 
migrants  of  the  witch-hazel,  to  be  identical  with  Harmaphis  hama- 
mdidis.  To  be  sure  of  no  mistake  an  examination  was  made  of  the 
leaves  of  witch-hazels  near  the  birches  with  the  result  that  the  under- 
side of  numerous  leaves  was  found  to  be  almost  completely  covered 
with  larvae  of  various  stages,  and  among  them  numerous  specimens 
of  the  migrants  from  birch,  actively  engaged  depositing  their  progeny, 
which  later  on  proved  to  be  the  sexual  generation.  This  settled  the 
previously  obscure  question  as  to  the  secondary  host  of  the  interme- 
diate generations,  and  enabled  me  to  continue  and  to  complete  my 
protracted  observations  of  the  life  history  of  this  remarkable  little 
species  and  the  strange  transformations  it  undergoes  on  the  birches, 
which  will  be  recorded  in  the  following  pages. 

HOBMAPHIS  HAMAMELIDIS  Fitch. 

(Jail  (Fig.  1). — The  more  or  less  rapid  development  of  the  galls  pro- 
duced by  this  species  on  the  leaves  of  the  witch-hazel  depends  entirely 
on  the  advancement  or  retardation  of  the  season.  In  the  latitude  of 
Washington,  D.  C,  they  usually  start  about  the  middle  of  April, 
attaining  their  full  growth  and  development  toward  the  end  of  May. 
To  be  in  time  and  ready  for  the  duty  assigned  to  them  by  nature,  the 
young  stem  mothers  hatch  about  a  week  or  more  in  advance  of  the 
appearance  of  the  young  leaves,  when  they  frequently  congregate  in 
considerable  numbers  on  the  still  closed  buds,  patiently  awaiting 
their  bursting.  During  this  critical  period  maiiy  of  them  perish, 
either  for  want  of  food  or  from  the  inclemency  of  the  weather.  The 
survivors  settle  at  once  on  the  underside  of  the  tender  and  unfolding 
leaves,  generally  along  the  midrib  or  the  lateral  veins,  and  insert  at 
once  their  sucking  bristles  into  the  tender  substance  of  the  young 
leaf.  The  presence  of  the  young  gall-maker  soon  becomes  apparent  on 
the  upper  side  of  the  leaf  by  a  pale  yellowish-green  discoloration,  and 
within  a  few  days  the  first  symptoms  of  the  growth  of  the  new  gall 
are  observable  in  a  small,  blister-like  swelling  on  the  upper  side  and 
a  corresponding  depression  beneath.  From  now  on  the  development 
of  the  new  gall  is  quite  rapid,  in  order  to  keep  pace  with  the  growth 
of  the  leaf,  so  that  at  the  beginning  of  May  they  have  become  quite 
convex  or  slightly  conical  above  with  the  underside  almost  closed  and 
protected  by  numbers  of  rather  stiff,  white,  and  radiating  hairs  to 
prevent  the  entrance  of  enemies.  The  color  of  these  young  galls, 
above  and  below,  is  of  a  greenish  yellow,  with  the  most  elevated 
portion  of  a  more  or  less  pronounced  vinous  shade  and  surrounded 
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at  base  with  a  purplish  or  vinous  ring,  which  is  also  more  or  less  dis- 
tinct on  the  underside.  By  the  middle  of  May  the  galls  are  about 
two-thirds  grown,  showing  the  peculiar  conical  formation  clearly  and 
reaching  full  development  toward  the  end  of  May,  when  they  measure 
from  10  to  12mm  in  length  by  4  or  5mm  in  diameter  at  base.  They  are 
obliquely  conical,  or  of  the  shape  of  a  dog's  tooth,  and  somewhat  con- 
stricted at  base,  the  underside  forming  an  elevated  and  rather  stout 
rim  around  the  more  or  less  circular  opening  which  is  densely  covered 
with  a  pale  pubescence.  The  opening  has  by  this  time  become  large 
enough  to  allow  the  migrants  to  escape.  They  are  now  of  a  firm, 
leather-like  consistency  and  of  a    uniform  pale  yellowish-green  or 

greenish-yellow  color. 
If  not  numerous,  as  in 
some  years,  there  is 
generally  but  one  or  at 
most  two  galls  on  a 
leaf,  whereas  in  favor- 
able years  there  may 
be  from  two  to  eight  or 
more  galls  on  a  single 
leaf,  which  then  be- 
comes more  or  less 
dwarfed  and  much  dis- 
torted. These  galls, 
even  after  their  archi- 
tects have  departed, 
remain  fresh  and  suc- 
culent/ for  a  considera- 
ble length  of  time,  but 
gradually  turn  brown 
and  dry  up. 

Winter  egg. — The 
winter  eggs  of  this 
Aphid,  as  in  some  other 
species  of  plant-lice  inhabiting  trees  and  shrubs,  are  deposited  on  the 
branches  and  twigs,  especially  those  bearing  the  leaves,  and  generally 
around  or  near  the  base  of  the  buds  or  near  the  scars  left  after  the 
dropping  of  the  leaves  in  October,  or  as  late  as  any  of  the  leaves  bear- 
ing the  sexed  generation  remain  on  the  shrubs.  The  eggs  resemble 
greatly  those  of  Aphis  malt,  though  they  are  considerably  smaller,  and 
measure  about  0. 2mm  in  length.  They  are  of  a  slightly  pyriform  shape, 
bluntly  pointed  at  the  posterior  end  and  highly  polished,  being  at  first 
yellowish  or  orange  but  changing  gradually  to  a  deep  black. 

FIRST   GENERATION. 

Stem-mother,  first  stage  (Fig.  2). — The  young  stem-mother  on  hatch- 
ing is  but  slightly  larger  than  the  egg,  and  makes  her  appearance 


PlO.  \.—Hormaphis  hamamelidin:  o,  galls,  natural  size;  f>,  sec- 
tion of  gall— much  enlarged  (original). 
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about  the  middle  of  April,  generally  about  a  week  or  so  in  advance 
of  the  appearance  of  the  young  leaves,  during  which  time  they  con- 
gregate on  the  buds,  on  some  of  which  I  observed  as  many  as  24  larvae. 
Many  of  them  doubtless  perish  before  the  leaves  burst  forth.  They 
are  of  a  dull  black  color,  covered  with  a  delicate  film  of  a  slightly 
bluish  secretion.  The  eyes  are  dark  purplish  and  the  antennae  and 
legs  blackish.  They  are  provided  with  short,  stout,  and  truncate 
dorsal  and  lateral  secretory  tubercles  or  pores,  of  which  there  are 
about  18  to  20  on  the  upper  surface  of  the  head,  2  medio-dorsal  groups 
of  6  to  8  on  the  prothorax,  a  group  of  4  to  6  pores  or  tubercles  each 
side  of  the  median  line  of  the  meso-  and  metathorax,  and  1  or  2  pores 
each  side  of  the  median  line  on  the  abdominal  segments.  There  are 
also  about  8  pairs  of  tubercles 
along  the  front  margin  of  the 
head,  half  of  them  ventrolat- 
eral, 5  or  6  each  side  of  the  tho- 
racic, and  2  each  side  of  the  ab- 
dominal segments,  with  an  equal 
number  on  the  ventral  side  near 
the  lateral  margin  which,  when 
the  insect  is  living,  can  not  be 
seen  from  above.  From  each  of 
these  pores  or  tubercles  issues 
a  rather  stout  and  straight,  or 
slightly  curved,  transparent  and 
iridescent  white  and  truncated 
waxy  rod,  which  gives  to  the 
insect  a  rather  bristly,  though 
pretty,  appearance. 

The  dorsum  is  but  slightly 
convex  and  surrounded  with  a 
groove-like  depression  near  the 
margin.  The  antennae  are  three- 
jointed,  with  the  third  joint  much 
the  longest,  which  is  rather  more  than  twice  the  length  of  the  two 
basal  joints  combined  and  about  as  long  as  the  hind  tibiae.  It  grows 
slightly  stoutest  toward  the  end  and  is  indistinctly  and  irregularly 
annulated,  bearing  one  or  two  short  and  colorless,  movable,  sensorial 
thumbs  near  the  apex,  and  two  or  three  short,  stiff  bristles  at  the  tip. 
The  legs  are  rather  stout  and  long,  and  all  the  tarsi  provided  with 
four  long  and  capitate  digitules,  of  which  the  upper  pair  are  longest. 
There  are  also  two  long  and  stout  backward-curved  bristles  near  the 
apex  of  the  posterior  tibiaB,  one  or  two  such  bristles  about  the  middle, 
externally,  of  the  second  joint  of  the  hind  tarsi,  and  a  finer  and  straight 
bristle  at  the  apical  angle  of  the  first  joint.  The  rostrum  is  long  and 
reaches  beyond  the  base  of  the  abdomen,  the  third  joint  being  very 


Pig.  2.—Hormaphis  hamamclidis:  «,  twig  and 
bud  with  young  larvae  in  position;  6,  young 
stem- mother;  c,  antenna;  d,  tarsus;  <\  ros- 
trum; /,  waxy  rod— much  enlarged  (original). 
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long  and  slender,  with  its  basal  section  bulbous.  Before  attaining 
maturity  the  young  stem-mothers  cast  three  skins,  which  are  usually 
crowded  into  the  opening  of  the  gall,  each  stage  lasting  about  a  week, 
the  last  skin  being  cast  between  the  15th  and  20th  of  May. 

Stem-mother ',  second  stage  (Fig.  3). — The  young  stem-mother,  after 
having  cast  her  first  skin,  measures  between  0.4  and  0.6mm  in  length, 
and  has  become  much  stouter  and  of  a  broadly  oval  shape.  She  is 
dark  purplish  or  almost  black,  with  antennae  and  legs  paler;  she  is 
slightly  pruinose  and  provided  each  side  of  the  abdomen  with  a  brush 
of  white  and  glistening  secretion,  which  grows  gradually  longer  as 
she  advances  in  age,  though  lacking  entirely  the  characteristic  glassy 
rods  on  the  back  and  sides  of  the  young  larvaB.  The  antennae  are 
still  of  about  the  same  length  as  in  the  first  stage,  though  the  third 
joint  is  either  of  a  uniform  thickness  or  slightly  stoutest  at  base  and 
without  any  annulations.     The  rostrum  has  become  much  shorter  and 

stouter  and  reaches  barely  to  the  median 
coxae.  The  digitules  of  the  tarsi  and  the 
bristles  of  the  posterior  tibiae  and  tarsi  have 
become  much  shorter  and  finer,  while  the 
digitules  have  become  simple.  All  secretory 
tubercles  or  pores  have  disappeared,  except 
three  or  four  at  each  side  of  the  abdomen, 
which,  however,  are  less  prominent  than  in 
the  young  larva,  and  become  entirely  obsolete 
in  the  cast  skin. 

Stem-mother ,  third  stage. — After  casting  a 

p,o.  a-//om<q*fe  hamameiu    8econd  skin  she  measures  from  0.7  to  1™  in 
dis:  Second  stag©  of  stem-    length.     She  is  again   stouter  than   before 

r1^"H^l!ew~m,,ch  and  contains  already  «  namber  of  partly 

developed  embryos.  She  is  dark  purplish  or 
brownish  and  is  covered  with  a  mealy  secretion,  giving  her  a  pruinous 
appearance.  There  are  now  also  apparently  six  or  seven  rows  of 
more  or  less  confluent  tufts  of  a  white  and  glistening,  straight,  and 
evenly  shorn  secretion  each  side  of  the  dorsum,  directed  toward  the 
median  line.  The  antennae  and  legs  are  very  similar  to  those  of 
the  previous  stage,  except  that  the  third  antennal  joint  has  become 
stouter  at  base  and  more  distinctly  tapering.  The  digitules,  espe- 
cially those  of  the  posterior  tarsi,  are  longer  and  stouter,  though 
apparently  simple,  and  the  bristles  of  the  posterior  tibiae  and  tarsi 
more  prominent.  Otherwise  they  are  very  similar  to  the  larvae  of  the 
second  stage. 

Adult  stem-mother,  fourth  stage  (Fig.  4). — About  the  middle  of 
May  the  young  stem-mother  casts  her  third  or  last  skin,  and  soon 
alter  having  matured  proceeds  to  produce  her  progeny  and  continues 
to  do  so  during  the  following  three  or  four  weeks,  or  till  about  the 
middle  of  June,  until  her  stock  of  larva*  is  exhausted,  depositing  from 
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4  to  6  or  more  each  day  until,  by  the  commencement  of  June,  each 
gall  may  contain  from  100  to  120  of  her  progeny  in  various  stages  of 
development,  which,  after  casting  several  skins,  acquire  wings  and 
gradually  depart  in  quest  of  their  appropriate  food  plant  provided 
by  nature  for  their  offspring.  The  adult  stem-mother,  after  having 
cast  her  last  skin,  measures  from  1.2  to  1.4mm  in  length,  and  is  at  first 
of  a  broadly  oval  or  pyriform  shape,  being  broadest  near  the  end  of 
the  abdomen  and  slightly  tapering  toward  the  head,  increasing  grad- 
ually in  diameter  during  the  increase  of  and  development  of  her  ova 
until  she  becomes  almost  globular.  She  is  of  a  dark  purplish  color, 
with  the  eyes  black  and  the  antennae  and  legs  dusky.  At  first  she  is 
dusted  with  a  white,  powdery  secretion,  which  is  soon  followed  by  a 
rather  long,  white,  and  shaggy  secretion,  covering  almost  the  entire 
abdomen.  This  secretion  is,  however,  gradually  more  or  less  com- 
pletely lost  as  the  oc- 
cupants of  the  gall  in- 
crease in  numbers,  be- 
ing rubbed  off  by  the 
movements  of  the  in- 
habitants as  well  as  by 
coming  in  contact  with 
the  walls  of  the  gall  and 
the  globules  of  ejected 
liquids  which  gradu- 
ally accumulate.  The 
antenna  and  legs  are 
very  similar  to  those 
of  the  third  stage,  al- 
though the  digitules  ap- 
pear to  be  slightly  capi- 
tate. Those  of  the  claws  are  very  fine  and  about  the  length  of  the 
claws.  The  rostrum  is  short  and  stout  and  reaches  only  between 
the  anterior  and  median  cox®.  There  is  now  a  distinct,  though 
rather  short  and  broad,  almost  semicircular  tail,  bearing  two  fine 
bristles,  while  the  last  abdominal  segment,  which  is  more  or  less  com- 
pletely covered  by  the  tail,  has  become  distinctly  bilobed,  each  lobe 
being  provided  with  two  stout  bristles  arising  from  small  tubercles, 
the  edge  of  both  sides  being  also  lined  with  small  spines.  After  being 
completely  exhausted  and  empty  of  ova  the  stem-mother  shrivels  up 
and  dies. 

SECOND   OR  MIGRATORY   GENERATION. 

The  development  of  the  second  generation,  or  progeny  of  the  stem- 
mother  or  gall-maker,  is  more  rapid,  and  is  completed  within  sixteen 
to  twenty  days,  all  of  which  prove  to  belong  to  the  migratory  form. 
The  earliest  of  these  migrants  make  their  appearance  toward  the  end 


Fig.  i.—Horniaphis  hamamelidis:  o,  adult  stem-mother,  dor- 
sal view;  6,  ventral  view;  r,  antenna— much  enlarged 
(original). 
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of  May  or  early  in  June;  the  remainder  leaving  the  galls  gradually 
till  the  end  of  June  or  early  in  July,  by  which  time  the  last  ones  have 
disappeared.  Frequently,  however,  a  few  stragglers  may  be  met  with 
as  late  as  the  end  of  July  issuing  from  belated  galls,  the  product  of 
a  few  stem-mothers,  hatching  from  eggs  deposited  very  late  in  fall 
during  an  exceptionally  favorable  season. 

There  is  but  a  single  migratory  generation  in  each  gall,  all  of  which, 
after  casting  four  skins,  become  winged  and  leave  the  gall  after  hav- 
ing fully  matured  and  migrate  to  birches,  where  they  deposit  their 
larvsB  on  the  underside  of  the  leaves,  which,  in  favorable  years, 
become  frequently  covered  with  migrants.  So  keen  and  unerring 
must  be  the  instinct  of  these  migrants  to  discover  their  secondary 
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¥\Q.h.—Hormaphi*hamamelidia:  Second  generation;  a,  young  larva;  b,pupa:  c,  spring  migrant; 
d,  antenna.— Much  enlarged  (original). 

host  that  they  frequently  fly  great  distances  in  search  for  birches, 
which  may  not  be  growing  in  the  immediate  neighborhood  of  witch- 
hazels,  as  is  the  case  in  some  localities  along  the  shore  of  the  Potomac 
River,  which  they  are  compelled  to  cross  in  order  to  reach  young 
birches  on  the  opposite  shore. 

Second  generation,  first  stage  (Fig.  5). — The  young  larvae  of  this 
generation  are  at  first  pale  purplish  and  slightly  covered  with  a  white 
powder;  they  soon  change  to  a  dark  purplish-brown,  the  eyes  are 
black,  and  the  antennae  and  legs  pale  dusky.  They  measure  about 
0.3mm  in  length,  and  are  of  a  regularly  oval  shape;  the  front  of  the 
head  is  almost  straight,  and  the  surface  of  the  body  appears  to  be 
densely  granulated.     There  are  two  rather  long  bristles  on  the  front 
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of  the  head,  two  each  side  of  the  thoracic,  one  each  side  of  the  abdom- 
inal segments,  and  two  at  the  end  of  the  body,  all  of  them  arising 
from  a  small  tubercle.  The  rostrum  is  stout  and  reaches  nearly  to 
the  posterior  coxae.  The  antennae  are  rather  short  and  stout,  barely 
reaching  to  the  mesothorax;  each  of  the  two  basal  joints  bears  a  long 
and  stout  bristle;  the  third  joint  is  slightly  curved  inward  and  of 
almost  equal  thickness  or  slightly  clavate  with  the  apex,  which  bears 
two  or  three  small  bristles,  bluntly  rounded;  its  surface  is  faintly 
aunulated  or  scaly;  there  are  from  one  to  three  minute  sensorial 
thumbs  near  its  apex.  The  legs  are  stout  and  rather  long;  the  digi- 
tules  are  simple,  or  faintly  thickened  toward  the  end,  the  lower  pair 
of  which  is  wanting. 

Second  generation,  second  stage. — The  larvae  in  the  second  stage  are 
about  twice  as  large  as  in  the  first  and  more  elongated,  with  the 
antennae  longer  and  stouter;  the  third  joint  is  slightly  tapering  and 
without  any  traces  of  annulation ;  the  rostrum  reaches  only  the  median 
coxae.  In  general  appearance  and  coloration  they  are  identical  with 
the  young  larvae. 

Second  generation,  third  stage. — In  the  third  or  semipupa  stage  they 
are  0.7  to  0.8mm  in  length  and  considerably  stouter  than  before  and 
of  a  purplish-green,  with  the  head  and  rudimentary  wing  pads  of  a 
dirty  greenish-white,  eyes  brown,  and  the  antennae  and  legs  whitish 
or  faintly  dusky.  The  future  wing  pads  are  now  represented  by 
rather  prominent,  rounded  swellings.  The  antennaB  are  still  longer 
and  stouter  than  in  the  previous  stage;  the  third  joint  is  straight  and 
somewhat  tapering  and  the  sensorial  thumbs  minute.  The  rostrum 
reaches  nearly  to  the  median  coxae.     Front  of  head  somewhat  concave. 

Second  generation,  pupa  or  fourth  stage. — The  fully  developed  pupa 
varies  between  1  and  1.4mm  in  length.  They  are  of  a  dark  purplish 
color,  with  the  eyes  dark  brown  and  the  antennae,  legs,  and  wing  pads 
whitish.  Front  of  head  straight  or  slightly  convex.  The  rostrum  is 
short  and  stout,  and  reaches  but  slightly  beyond  the  anterior  coxae, 
Antennae  and  legs  similar  to  those  in  previous  stages,  though  propor- 
tionately longer.  The  third  antennal  joint  is  very  long  and  stout, 
slightly  tapering  and  slightly  curved,  and  bears  from  one  to  three 
minute  sensorial  thumbs.  All  of  the  pupae,  if  not  rubbed,  are  fur- 
nished at  each  side  of  the  abdomen  with  a  dense  brush  of  a  white  and 
hair-like  secretion. 

Second  generation,  migratory  or  fifth  stage. — The  mature  migrants 
vary  somewhat  in  coloration;  they  are  generally  of  a  dark  purplish, 
purplish-brown,  or  black  color^  though  frequently  purplish-red  or  dark 
greenish-brown,  with  antennae,  thoracic  lobes,  and  legs  black.  The 
wings  are  colorless  or  faintly  dusky,  the  costal  cell  and  stigma  brown- 
ish, and  the  veins  black.  They  measure  from  1.2  to  1.6mm  in  length 
and  have  an  expanse  of  wings  of  4  to  5mm.  The  wings  are  carried  flat  in 
repose.     Antennae  three-jointed,  rather  short  and  slender.     The  two 
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basal  joints  are  very  short,  and  subequal  in  length;  the  first  joint  is 
cylindrical  and  obliquely  truncate  at  the  apex,  while  the  second  joint 
is  almost  globular.  Joint  three  is  very  long  in  comparison  to  the  two 
basal  joints  and  five  or  six  times  as  long  as  either  of  them.  It  is  of 
uniform  diameter  and  bluntly  rounded  at  the  apex,  where  it  bears 
two  or  three  short  hairs,  and  deeply  divided  by  thirty  to  thirty-six 
more  or  less  regular  or  complete  annulations,  without  a  trace  of  divi- 
sions into  separate  joints.  The  legs  are  slender  and  almost  destitute 
ot  hairs,  which  are  somewhat  more  numerous  and  spine-like  toward 
the  end  of  the  posterior  tibiae.  There  are  four  slender,  subequal,  and 
capitate  digitules  on  each  tarsus.  Stigma  long,  narrow,  lanceolate, 
and  as  broad  as  the  costal  cell,  its  basal  angle  almost  obsolete.  Veins 
simple;  the  second  discoidal  arises  in  front  or  beyond  the  middle  of 
the  first  discoidal  vein,  though  occasionally  both  start  from  the  same 
point.  The  basal  third  or  more  of  the  third  discoidal  is  obliterated. 
Stigmal  vein  short  and  almost  straight.  In  the  hind  wings  the  second 
discoidal  is  generally  wanting,  frequently  a  stump  of  it  or  the  entire 
vein  may  be  observed  arising  from  the  first;  sometimes  both  may 
start  from  the  same  point,  though  in  rare  cases  both  are  normal, 
arising  some  distance  from  each  other,  and  almost  parallel  to  each 
other.  The  head  is  slightly  convex  in  front.  The  rostrum  is  short, 
reaching  but  slightly  beyond  the  anterior  coxae.  Tail  small,  knob- 
like, bearing  six  to  eight  short  hairs;  last  abdominal  segment  bilobed, 
each  lobe  provided  with  five  or  six  hairs.  There  is  also  a  small, 
blackish  tubercle  each  side  of  the  anterior  four  segments  of  the 
abdomen. 

After  feeding  for  some  time  on  the  juices  of  the  gall,  in  order  to 
become  fully  mature  and  strong  enough  for  migration,  and  also  to 
hasten  the  development  of  the  embryonic  larvae,  they  abandon  their 
old  home  in  search  for  the  appropriate  food  plant  for  their  progeny, 
to  insure  the  perpetuation  of  their  race.  Each  of  these  migrants  con- 
tains about  fifty  larvae,  which,  after  reaching  the  birches,  are  deposited 
on  the  under  side  of  the  leaves;  on  reaching  the  birches  they  deposit 
from  six  to  eight  larvae  each  day  until  their  stock  of  larvae  is  exhausted, 
after  which  they  shrivel  up  and  die. 

Third  generation,  first  stage  (Fig.  6). — Young  larvaB  of  this  gen- 
eration were  first  observed  during  the  first  days  of  June  and  the  first 
mature  and  apterous  females  on  the  18th  of  the  same  month,  the 
insects  accomplishing  all  their  changes  within  fourteen  days.  The 
young  larvae  are  at  first  of  a  pale  yellowish  color,  but  soon  change  to 
a  brownish  yellow;  the  eyes  are  dark  purpbsh  and  the  antennae  and 
legs  colorless.  The  jroung  larvae  are  very  small,  barely  0.2mm  in 
length  and  broadly  oval;  the  abdomen  is  comparatively  small  in  pro- 
portion to  the  size  of  the  larvae  and  only  about  one-third  the  length 
of  the  entire  insect.  The  entire  margin  of  the  body  is  studded  with 
short  and  stout  secretory  tubercles;  sixteen  of  which  are  along  the 


17 


front  edge  of  the  head;  about  five  or  six  each  side  of  the  thoracic 
segments,  two  each  side  of  the  abdominal  segments,  and  seven  or 
eight  to  ten  on  the  last  or  eighth  segment;  from  each  of  which  issues 
a  short,  stout,  truncated  and  cylindrical,  glassy,  transparent,  and 
beautifully  iridescent,  waxy  rod.  There  is  also  a  series  of  similar 
though  shorter  rods  along  the  middle  of  the  back.  The  rostrum  is 
stout  and  reaches  to  or  between  the  posterior  coxae.  The  antennae 
are  rather  long  and  slender,  and  about  as  long  as  the  posterior  tibiae; 
they  are  faintly  serrate  orannulated  and  slightly  clavate,  with  a  notch 
near  the  apex,  containing  a  small,  movable  thumb;  the  tip  is  bluntly 
rounded  and  bears  two  or  three  small  hairs.  Legs  rather  long  and 
stout;  the  posterior  tibiae  bear  one  or  two  rather  long  bristles  and  the 
tarsi  a  similar  one  on  its  external  edge.  The  upper  pair  of  digitules 
are  long,  slender,  and  capi- 
tate; the  lower  pair  is  want- 
ing. 

Third  generation,  second 
stage. — After  having  cast  their 
first  skin  the  larvae  measure 
about  0.4mm  in  length  and 
have  become  proportionally 
broader.  The  antennae  have 
become  now  very  short,  almost 
rudimentary,  and  composed 
of  two,  or  sometimes  three, 
more  or  less  distinct  joints, 
the  last  or  last  two  joints,  as 
the  case  may  be,  being  about 
twice  the  length  of  the  first, 
obliquely  truncate  at  the 
apex,    and    bears   a    minute 

thumb  at  the  inner  apical  angle.  The  tarsi  of  the  anterior  and 
median  legs  have  been  lost  or  they  may  sometimes  be  represented  by  a 
minute  rounded  stump.  The  tarsi  of  the  posterior  legs  are  deformed; 
their  claws  are  lost  or  represented  by  a  small  spine-like  process.  The 
digitules  are  still  present,  though  simple.  The  rostrum  is  stout  and 
reaches  to  the  meta-sternum.  The  number  and  arrangement  of  the 
secretory  tubercules  are  about  the  same  as  in  the  first  stage. 

Third  generation,  third  stage  (Fig.  7). — In  the  third  stage  they  are 
broadly  oval;  the  antenna?  have  become  still  shorter,  while  the  ros- 
trum reaches  only  between  the  median  coxae.  In  other  respects  they 
are  similar  to  the  previous  stage. 

Third  generation,  fourth  or  Aleurodiform  stage  (Fig.  8). — Toward 
the  middle  or  end  of  June  the  insects  cast  their  third  or  final  skin  and 
assume  a  most  remarkable  mimicry;  in  fact,  mimic  now  so  closely 
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Fig.  6.—Hormaphis  hamamelidi*:  Third  generation; 
young  larva,  ventral  view— much  enlarged  (origi- 
nal). 
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certain  Aleurodids  that  for  some  time  I  was  completely  deceived  as 
to  their  true  nature,  which  only  after  close  examination  of  numerous 
specimens,  in  connection  with  its  earlier  stages,  was  disclosed.  When 
seen  on  the  leaves  they  are  to  all  appearance  true  Aleurodids,  both  in 
shape  and  size,  resembling  to  some  extent  the  scale-like  form  of  Aleu- 
rodes  corni  or  related  species.  At  first  they  are  pale  brownish,  but 
change  gradually  to  a  dusky  or  black  color.  They  are  almost  circu- 
lar, flat,  and  rather  coarsely  rugose  above,  with  the  ventral  side  quite 
convex,  and  measure,  when  fully  mature,  about  0.6mm  in  length  and 
are  surrounded  by  a  rather  long  fringe  of  cylindrical,  waxy  rods;  the 
basal  one-third  or  one-fourth  of  these  rods  is  perfectly  white,  while 
the  remaining  two-thirds  or  more  is  glassy  and  iridescent.  There  is 
also  a  medio-dorsal  group  of  rather  long  rods,  identical  with  those  of 
the  lateral  margin,  which  are  curved  in  various  ways;  all  of  which, 

combined,  give  to  the  insect  a 
peculiarly  pretty  appearance. 
If  denuded  of  the  waxy  rods 
there  is  seen  a  continuous  dou- 
ble row  of  stout  secretory  tu- 
bercles surrounding  the  body 
excepting  the  free  and  movable 
terminal  segment.  The  dorsal 
tubercles  are  irregularly  ar- 
ranged along  the  middle  of  the 
back  and  vary  considerably  in 
the  number  in  each  of  the  va- 
rious groups. 

Occasionally  one  or  two  tu- 
bercles or  pores  may  be  ob- 
served near  the  posterior  mar- 
gin of  the  head.  There  are 
five  to  fifteen  on  the  prothorax,  six  to  twelve  on  the  mesothorax,  five 
to  eight  on  the  metathorax,  three  to  five  on  the  first  abdominal  seg- 
ment, two  or  three  on  the  second,  and  one  Or  two  on  the  third  segment. 
The  antennie  in  this  stage  have  become  extremely  minute  and  rudi- 
mentary, and  are  either  one  or  two  jointed.  The  rostrum  is  short 
and  reaches  but  slightly  beyond  the  anterior  cox*e.  The  legs  are 
as  in  the  larval  stages.  The  tail  is  very  small  and  knob-like,  and 
bears  two  short  bristles.  The  last  segment  is  bilobed  and  completely 
hidden  by  the  semicircular,  penultimate  segment;  each  lobe  of  it 
bears  five  or  six  bristles,  arising  from  a  small  tubercle.  In  this  stage 
they  are  perfectly  stationary,  as  in  Aleurodex,  and  tightly  cemented 
to  the  leaf,  so  that  it  is  almost  impossible  to  remove  them  without 
injury. 

Fourth  and  fifth  generation,  or  the  second  and  third  Aleurodiform 
generation.— -The  following  two  generations — the  fourth  and  fifth — 
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Flo.  l.—Horniaphishamamelidia:  Third  generation, 
third  stage;  a,  dorsal  view;  ft, antenna— much  en- 
larged (original). 
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are  in  every  particular  essentially  identical  with  the  third  generation. 
Both  of  these  generations  are  also  Aleurodiform,  differing  but  slightly 
either  in  coloration  or  size  from  the  two  preceding  generations,  obvi- 
ating, therefore,  the  necessity  of  repeating  their  cycle  of  transforma- 
tions. The  fifth  generation  attains  maturity  about  the  middle  of 
August  or  later,  and  gives  birth  to  larvae  of  the  sixth  generation.  The 
number  of  larvae  deposited  by  individual  females  of  the  Aleurodiform 


Fig.  S.—Hormaphia  hamamelidis:  Third  generation,  fourth  or  final  stage;  a,  dorsal  view;  6, 
ventral  view;  c,  lateral  view;  d,  dorsal  view,  showing  arrangement  of  pores;  e,  end  of  body- 
much  enlarged  (original). 

generations  is  extremely  variable.  Many  of  these  females  are  com- 
pletely devoid  of  ova  and  die  soon  after  attaining  maturity;  others 
may  deposit  one  or  a  few  larvae,  while  the  most  prolific  deposit  from 
ten  to  fifteen  or  more. 

With  the  appearance  of  the  sixth  generation  a  new  cycle  of  forms 
begins  to  make  its  appearance,  in  which  the  aspect  of  the  insects  has 
changed  completely,  so  much  so  that  the  casual  observer  would  fail 
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to  trace  a  connection  between  them  and  the  Aleurodiform  genera- 
tions. Continued  observations,  both  in  the  woods  and  on  small, 
potted  birches  to  which  the  insects  were  transferred,  removed,  how- 
ever, all  doubt  as  to  the  close  relationship  of  these  aberrant  forms. 
This  generation  develops  in  time  into  the  return  migratory  generation. 

Sixth  generation;  return  migrants;  first  stage. — By  the  end  of 
August  or  early  in  September  the  females  of  the  last  Aleurodiform 
generation,  after  having  become  fully  mature,  proceed  to  produce  a 
supplementary  generation  of  larvae,  and  continue  to  do  so  until 
exhausted.  The  number  of  larvae  produced  by  each  female  varies,  as 
in  previous  generations.  As  a  rule,  however,  they  appear  to  be  more 
prolific,  since  I  have  observed  in  one  female  about  thirty  embryos,  in 
consequence  of  which,  in  favorable  years,  the  underside  of  the  leaves 
of  birches  may  become  completely  covered  with  larvsB  of  them  in  vari- 
ous stages  of  development. 

The  recently  deposited  larvae  are  barely  0.2mm  in  length,  oval,  and 
of  a  yellowish-brown  color,  changing  gradually  to  purplish-brown, 
with  antennae  and  legs  whitish.  They  are  at  first  naked,  but  soon 
become  covered  with  a  pruinous  or  bluish-white  secretion,  giving 
them  a  moldy  appearance.  After  growing  for  some  time,  there  forms 
a  broad,  medio-dorsal  stripe  of  evenly  shorn,  dense  and  bristly,  white 
and  iridescent  threads  of  waxy  secretion.  A  dense  fringe  of  similar 
glistening  threads  surrounds  also  the  entire  body,  leaving  the  subdorsal 
region  each  side  of  the  median  line  bare  or  only  covered  with  a  powdery 
secretion,  and  look  now  quite  unlike  the  Aleurodiform  generations. 
They  are  rather  convex;  the  head  is  narrower  than  the  thorax  and 
arcuate  in  front;  eyes  larger  than  before;  abdomen  small  or  only 
about  one-third  the  length  of  the  entire  insect.  The  number  and 
arrangement  of  the  tubercles  surrounding  the  body  is  as  in  previous 
generations.  In  addition  to  tubercles,  there  are  now  two  median 
groups  of  two  or  three  very  distinct  pores  or  tubercles  on  the  head 
slightly  in  front  of  the  eyes,  four  medio-dorsal  groups  of  three  to  ^ve 
pores  or  tubercles  on  each  side  of  the  thoracic,  and  two  groups  of  one 
to  three  pores  each  on  the  abdominal  segments  except  the  last. 
Antennae,  legs,  and  rostrum  are  very  much  as  before.  The  third 
antennal  joint  is  fusiform,  slightly  annulated,  and  bears  from  one  to 
three  minute  thumbs  near  the  apex.  The  upper  digitules  of  the 
tarsi  are  slender  and  distinctly  capitate.  The  lower  digitules  are 
wanting. 

Sixth  generation;  second  stage  (Fig.  9). — Length  of  body,  0.4  to 
0.6min.  In  coloration  and  general  appearance  they  are  similar  to 
larvae  in  the  first  stage,  though  they  are  considerably  larger  and 
stouter  in  proportion,  with  the  sides  of  the  pro-  and  mesothorax  con- 
siderably swollen.  They  are  now  densely  covered  with  a  white  and 
glistening,  straight  and  evenly  shorn,  hair-like  secretion,  issuing  from 
large,  more  or  less  confluent  medio-dorsal  and  lateral  compound 
glands  or  tubercles,  which,  on  the  abdomen,  form  broad,  transverse 
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bands,  giving  them  a  peculiarly  bristly  or  hairy  appearance.  The 
antennae  are  very  stout,  much  longer  than  before,  and  distinctly 
tapering.  The  rostrum  is  stout  and  reaches  between  the  anterior  and 
median  coxae.     Legs  as  in  previous  stage,  though  longer  and  stouter. 

Sixth  generation;  third  or  pre-pupa  stage. — Length  of  body,  0.6  to* 
0.8mm.  In  this  stage  they  are  also  densely  covered  with  hair-like 
secretion  resembling  still  to  a  great  extent  the  second  larva?,  except 
that  they  are  still  larger  and  stouter,  and  that  they  have  already 
acquired  wing  pads.  The  antennae  are  now  very  long  and  stout,  the 
third  joint  being  longer  than  the  posterior  tibiae,  slightly  tapering 
and  without  a  trace  of  annulation,  and  with  the  usual  movable  thumb 
and  three  stiff  bristles  on  the  apex. 

Sixth  generation;  fourth  or  pupa  stage. — Length   of  body,    1   to 
1.6mm.     They  are  in  every  particular  like  the  pre-pupa,  except  that 
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Fig.  9.—HormaphU hamameltdis:  Sixth  generation,  second  stage;  a,  dorsal  view;  6,  dorsal  view 
denuded,  showing  arrangement  of  pores— much  enlarged  (original). 


the  wing  pads  and  the  antennae  are  still  longer,  and  that  the  annu- 
lation of  the  third  joint  of  the  future  imago  may  be  more  or  less 
distinctly  seen  through  the  transparent  skin.  They  are  of  the  same 
dark  color  as  before,  with  the  head  and  prothorax  paler,  and  the 
eyes,  thoracic  lobes,  and  wing  pads  blackish.  The  digitules  are  appar- 
ently simple  and  bristle-like. 

Sixth  generation,  fall  migrant  (Fig.  10). — Having  cast  their  fourth 
or  final  skin,  they  acquire  wings  and,  after  feeding  for  some  time  to 
attain  complete  maturity,  forsake  the  birch  and  migrates  back  to 
witch-hazel  to  deliver  themselves  of  the  ultimate  or  sexual  generation. 
Each  migrant,  according  to  size,  contains  from  seven  to  fifteen  or  per- 
haps more  larvae.  Migration  continues  for  about  a  month  and  a  half, 
according  to  conditions  of  the  season  and  other  natural  causes,  and 
commences  usually  toward  the  end  of  August  and  terminates  during 
the  early  part  of  October.     In  general  appearance  they  are  essentially 
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the  same  as  those  of  the  spring  migrant  from  the  witch-hazel,  though 
they  are  uniformly  smaller  and  measure  from  0.8  to  1.4mm,  or  rarely 
1.6mm  in  length,  with  an  expanse  of  wings  varying  between  3  and 


Fig.  10.— Hormaphis  hamamelidU;  sixth  generation,  return  migrant:  a,  papa,  denuded,  showing 
arrangement  of  pores;  6, imago;  ct antenna—  much  enlarged  (original). 

4.4mm.  The  antenna  are  also  proportionally  shorter,  with  the  third 
joint  divided  by  twenty  to  thirty  annulations.  They  are  dark  pur- 
plish brown,  the  prothorax  paler,  and  the  eyes  and  thoracic  lobes 
black,  the  legs  yellowish  brown. 


Kio.  11.— Hormaphis  hatnamelidls;  sexual  generation:  a,  young  larva;  6,  male;  r,  female— much 

enlarged  (original). 

Seventh,  or  sexual  generation.  (Fig.  11.)  Female,  first  stage. — 
The  young  larvae  of  this  generation  are  oval,  with  the  median  line 
slightly  and  the  dorso-lateral  line  deeply  impressed,  and  measure 
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0.2  to  0.4mm  in  length.  These,  as  well  as  the  three  following  stages, 
are  of  a  brown  or  purplish-brown  color,  the  eyes  deep  purplish,  and 
the  antenna?  and  legs  pale  dusky.  All  are  covered  with  a  delicate, 
pruinous  pubescence,  intermixed  with  a  short,  glistening  and  hair- 
like secretion  which  gives  to  them  a  moldy  or  bluish  appearance,  all 
of  which  in  the  two  following  stages  becomes  gradually  so  dense  as  to 
cover  the  entire  insect.  There  are  also,  as  in  former  generations,  two 
medio-dorsal  and  a  marginal  row  of  short,  transparent,  and  iridescent 
waxy  rods,  issuing  from  short  secretory  tubercles.  In  this  stage 
there  are  about  twelve  tubercles  along  the  front  edge  of  the  head,  two 
or  three  each  side  on  the  thoracic  segments,  one  each  side  on  the 
abdominal  segments,  and  two  at  the  end  of  the  body.  There  are  also 
two  tubercles  about  the  middle  of  the  head,  two  medio-dorsal  groups 
*of  two  pores  each  on  the  thoracic  segments,  and  two  median  tubercles 
on  the  abdominal  segments.  Antennae  and  legs  are  stout  and  rather 
long,  with  two  small  bristles  on  the  front  of  the  head,  a  long  bristle  at 
the  apex  of  the  second  antennal  joint,  and  three  short  and  spine-like 
bristles  at  the  tip  of  the  last;  digitules  and  bristles  of  tibiae  and  tarsi 
as  in  previous  generations.  The  rostrum  is  stout,  highly  developed, 
and  reaches  to  the  abdomen. 

In  favorable  years  these  larvse  become  frequently  so  numerous  as 
to  cover  the  entire  underside  of  some  of  the  leaves  of  the  witch-hazel, 
in  consequence  of  which  numerous  predatory  insects,  such  as  larvae 
of  Syrphid  flies,  Chrysopids,  Coccinellids,  and  various  mites  make 
their  appearance  and  commence  their  work  of  destruction,  so  that 
within  a  few  days  they  may  be  found  with  great  difficulty. 

Female,,  seventh  generation,  second  to  fourth  stage. — In  the  follow- 
ing three  stages  they  resemble  each  other  closely,  except  that  they 
gradually  grow  larger,  become  more  convex  and  more  pyriform  in 
shape,  and  that  the  antennae  and  legs  grow  longer  and  stouter.  All 
are  dark  purplish,  and  densely  covered  with  hair-like  secretion.  The 
secretory  tubercles  increase  gradually  in  numbers  and  prominence, 
whereby  the  segmentation  of  the  body  is  strongly  brought  out.  In 
the  fourth  stage  they  measure  about  lmm  in  length.  The  legs  and 
antennae  are  considerably  longer  and  stouter  than  in  the  other  stages, 
though  otherwise  very  similar,  and  the  rostrum  shorter,  reaching  only 
between  the  anterior  and  median  coxae.  There  are  now  two  large  groups 
of  secretory  tubercles  at  the  front  of  the  head ;  a  group  of  20  to  24 
each  side  of  the  prothorax,  17  to  20  each  side  of  the  meso thorax,  11  to 
16  or  more  each  side  of  the  metathorax,  8  to  10  each  side  of  the  first 
three  segments  of  the  abdomen,  3  to  6  each  side  of  the  other  four  seg- 
ments, and  about  six  on  the  terminal  one.  There  are  also  two  median 
groups  of  7  to  10  tubercles  on  the  head  between  the  eyes;  two  medio- 
dorsal  groups  of  10  to  15  on  each  of  the  thoracic  segments;  8  to  10 
or  more  on  the  four  anterior  segments  of  the  abdomen,  and  from  three 
to  six  on  the  other  three  segments. 
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Seventh  generation,  mature  female. — After  having  cast  the  last  skin 
they  measure  but  slightly  over  lram  in  length.  They  are  broadly  pyri- 
form,  highly  convex  above  and  quite  flat  beneath,  surrounded  with  a 
rather  broad  and  deep  dorso-lateral  depression.  They  are  polished, 
of  a  deep  black  or  purplish  black  color,  and  without  a  trace  of  secre- 
tion of  any  kind,  and,  when  seen  on  the  leaves,  remind  one  strongly 
of  certain  small  Coccinellids,  such  as  PentUia,  and  also  of  some  of  the 
Oribatid  mites.  All  of  the  secretory  tubercles  have  now  completely 
disappeared.  The  head  is  arcuate  in  front  and  bears  two  to  four 
small  hairs.  Eyes  small,  each  composed  of  three  ocelli.  The  rostrum 
is  highly  developed  and  reaches  almost  to  the  median  coxae.  The 
an  tenure  are  much  longer  than  in  the  last  larva  stage,  and  about  as 
long  as  the  posterior  tibiae  and  titrsi  combined;  the  two  basal  joints, 
as  usual,  are  stoutest,  shortest,  obconic,  subequal  in  length,  and  pro- 
vided with  a  short  bristle  near  the  inner  apical  angle;  the  third  joint 
is  very  long  and  slender,  of  uniform  diameter,  rather  densely  and 
sharply  serrated  or  annulated,  provided  with  the  usual  sensorial 
thumb  and  two  or  three  short  hairs  at  the  apex.  The  legs  are  long 
and  stout,  and  bear  the  usual  bristles  on  the  tibiae  and  tarsi;  the 
digitules  are  well  developed  and  capitate,  the  lower  pair  being  much 
shorter  and  but  slightly  longer  than  the  claws.  The  posterior  tibiae 
are  stouter  than  the  others,  and  are  provided  with  a  considerable 
number  of  sensorial  pores  or  tubercles.  The  tail  is  small,  trans- 
versely oval  or  knob-like,  and  bears  six  bristles;  the  terminal  segment 
is  bilobed,  each  lobe  bearing  three  to  four  bristles.  Each  female  con- 
tains from  five  to  ten  eggs,  which,  shortly  after  copulation,  are  deposited 
around  the  base  of  the  leaf  buds  for  next  year's  brood. 

Seventh  generation,  male. — On  account  of  the  very  small  size  of  the 
male  and  its  general  similarity  to  female  larv®  I  failed  to  ascertain 
through  how  many  transformations  it  passes,  though  they  are  evi- 
dently the  same  as  those  of  the  female.  The  mature  male  measures 
0.4  to  0.6mm  in  length,  and  about  one-half  or  less  the  size  of  the 
female.  It  is  of  the  same  black  or  purplish-black  color  and  of  an 
elongated  pyriform  shape,  being  broadest  about  the  middle  of  the 
thorax  and  gradually  tapering  toward  the  end  of  the  body;  the  front 
of  the  head  is  rounded  and  bears  two  small  hairs.  Surface  of  body 
densel)r  reticulated.  Secretory  tubercles  are  wanting.  The  antennae 
are  considerably  longer  and  more  slender  than  in  the  female;  the  two 
basal  joints  are  subequal  in  length;  the  first  joint  is  stoutest  and 
about  as  long  as  broad,  stoutest  near  the  truncated  apex;  the  second 
joint  is  clavate  and  more  elongated ;  both  bear  bristles  at  the  inner 
side  near  the  apex.  The  third  joint  is  very  long,  slender,  and  of  equal 
diameter  up  to  the  terminal  thumb,  slightly  curved  inward,  prof  usely 
serrate  or  scaly  and  bears  along  its  external  edge  from  ten  to  fifteen 
or  more  minute  and  colorless  sensorial  thumbs  and  three  small  hairs 
at  the  apex.     Eyes  composed  of  three  ocelli.     The  rostrum  is  highly 
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developed  and  reaches  beyond  the  median  eoxfe.  The  legs  are  long 
and  more  slender  than  in  the  female.  The  tail  is  small  and  knob- 
like, and  bears  two  small  bristles;  the  last  segment  is  rounded  and 
provided  with  four  small  bristles.  The  mature  male  is  extremely 
active  and  restless  and  is  continually  running  about  in  search  of 
mature  females.     Copulation  lasts  but  a  short  time. 

HAMAMELISTES  SPINOSUS  Shimer. 

Hamamelistes  spinosus  Shimer,  Trans.  Amer.  Ent.  Soc.,  vol.  1,  p. 284, 1867. 
Hormaphis  spinosus,  Bull.  U.  S.  Geol.  Geog.  Surv.  Terr.,  Vol.  V,  No.  1, 

p.  14,  1879. 
Hormaphis  papyracece  Oestlund,  Geol.  and  Nat.  Hist.  Surv.  of  Minn. 

Bull.  4,  Synopsis  of  Aphidae  of  Minn.,  p.  13, 1887. 

The  life  history  of  the  second  species  of  gall-making  Aphids,  inhab- 
iting both  the  witch-hazel  and  birch,  is  as  remarkable  and  interesting 
as  that  of  Hormaphis  hamamelidis.  Its  earlier  generations,  as  in  the 
former  species,  subsist  upon  the  witch-hazel,  but  instead  of  infesting 
the  leaves  select  the  young  and  dormant  flower  buds  for  their  future 
operations,  which  gradually  are  changed  into  conspicuous,  spiny  galls, 
the  architects  of  which,  at  the  proper  time,  forsake  also  their  old 
home  and  migrate  to  the  birches  to  consign  to  them  their  progeny  in 
order  to  complete  the  cycle  of  existence  of  the  species,  but,  unlike 
H.  hamamelidis,  which  completes  its  cycle  within  the  space  of  one 
year,  this  species  hibernates  on  the  birch,  on  which,  during  the  fol- 
lowing spring,  it  produces  two  additional  generations,  the  second  one 
of  which  returns  during  June  to  the  witch-hazel  for  the  purpose  of 
producing  the  sexed  generation.  These  return  migrants  appear  just 
about  the  time  that  the  spring  migrants  of  //.  hamamelidis  leave 
their  galls,  so  that  during  this  cross  migration  both  species  may 
frequently  be  found  simultaneously  upon  both  plants,  which  occur- 
rence during  my  earlier  observations  caused  considerable  confusion 
and  speculation  whether  these  two  forms  were  only  variations  of  one 
or  whether  there  were  really  two  distinct  species.  Continued  studies, 
however,  have  clearly  demonstrated  that  these  two  forms,  notwith- 
standing their  great  similarity  in  venation  and  general  appearance, 
are  good  species,  belonging  to  two  distinct  genera.  ^ 

The  genus  Hamamelistes  was  described  by  Dr.  II.  Shimer,  of  Mount 
Carmel,  III.,  in  the  Transactions  of  the  American  Entomological 
Society,  vol.  1,  page  284,  1867,  to  include  two  gall  making  species 
found  on  the  witch-hazel,  without,  however,  being  aware  that  the 
first  one  of  these  two  species,  to  which  he  gave  the  name  of  Hama- 
melistes cornu,  had  previously  been  described  by  Dr.  A.  Fitch  under 
the  name  of  Byrsocrypta  hamamelidis,  for  which  subsequently  Baron 
Osten  Sacken  erected  the  genus  Hormaphis.  Since,  however,  the 
antennal  characters  of  spinosus  are  markedly  different  from  those  of 
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hamamdidis,  the  generic    name  of  Hamamelistes  will  have  to  be 
retained  for  this  species. 

In  1879  it  was  again  partly  described  by  Prof.  C  V.  Riley  in  the 
Bulletin  Xo.  1  of  Volume  V  of  the  U.  S.  Geol.  and  Geog.  Survey, 
p.  14,  who  erroneously  referred  it  to  Hormaphis. 

Mr.  O.  W.  Oestlund,  while  studying  the  Aphides  of  Minnesota, 
described  an  insect,  which  he  found  to  corrugate  the  leaves  of  birches, 
in  Bulletin  4,  of  the  Geological  and  Natural  History  Survey  of  Minne- 
sota, page  17,  1887,  under  the  name  of  Hormaphis  papyracea*,  not 
being  aware  that  he  had  discovered  the  return  migrant  of  Hamame- 
listes spinosus.  The  complex  history  of  these  two  remarkable  species 
has  remained  a  sealed  book  up  to  the  present  time,  when,  at  last,  it 
has  been  solved. 

My  own  acquaintance  with  the  birch-inhabit  big  form  of  this  species 
dates  back  to  May,  1887,  when  I  discovered  the  younger  stages  of  it 
on  the  young  leaves  of  a  small  birch  at  Richfield  Springs,  X.  Y.,  but 
failed,  on  account  of  the  immature  state  of  the  insects,  to  recognize  its 
generic  position.  It  was  again  found  by  me  in  June,  1893,  on  leaves 
of  young  birches  at  Charlton  Heights,  Md.,  in  various  stages  of  devel- 
opment, including  the  migrant,  but  considered  it  to  be  a  new  species 
of  Hormaphis,  which  I  later  found  to  have  been  described  by  Mr. 
Oestlund.  My  failure  to  recognize  it  at  that  time  as  the  return" 
migrant  of  spinosus  was  in  a  great  measure  due  to  the  fact  that  at  the 
date  of  finding  these  migrants  on  the  birches  I  observed  also  young 
galls  of  spinosus  on  the  witch-hazels. 

The  geographical  distribution  of  this  species  depends  in  a  great 
measure  on  the  presence  of  both  plants  in  the  same  locality.  In 
favorable  seasons  it  may  become  so  numerous  as  to  cause  great  injury 
to  the  foliage  of  birches,  inducing  the  leaves  to  fall  prematurely. 

Winter  eyg  (Fig.  12). — The  winter  eggs  of  this  species,  unlike 
those  of  Hormaphis  hamamelidis  and  the  majority  of  other  Aphids, 
are  deposited  from  about  the  middle  of  June  to  early  in  July,  instead 
of  during  the  fall  of  the  year,  and  hatched  by  the  end  of  May  or 
early  in  June  the  following  year,  remaining  dormant  almost  a  whole 
year,  whereas  in  the  other  species  it  takes  only  about  one-half  of  that 
time.  These  eggs  are  commonly  deposited  between  or  near  the 
crotches  foAied  by  the  twigs  and  petioles  of  the  flower  buds,  the 
sears  left  by  previous  flowers  or  seed  capsules,  and  in  crevices  of  the 
bark,  or  similar  sheltered  positions.  That  the  instinct  of  the  migrant 
is  rather  defective  in  selecting  the  proper  shrubs  of  witch-hazel 
for  the  continuance  of  its  race  has  been  demonstrated  by  the  fact 
that  it  will  migrate  indiscriminately  to  both  the  bearing  and  imma- 
ture plants,  on  account  of  which  the  young  stem-mother,  hatching 
from  eggs  deposited  on  immature  plants,  is  doomed  to  perish  through 
absence  of  flower  buds  on  which  to  settle.  I  have  repeatedly  found 
large   numbers  of   the   sexes  and   their  winter  eggs  on   immature 
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plants,  though  never  a  gall  of  this  species  on  them,  whereas  the  other 
species,  inhabiting  the  leaves,  thrives  equally  well  on  the  smallest 
plants  but  a  few  inches  high,  as  well  as  upon  fully  grown  trees,  and 
is  therefore  the  more  common  and  more  numerous  of  the  two. 

The  eggs  of  this  species  are  rather  peculiar,  quite  flat,  about  three 
times  as  long  as  broad,  and  about  0.2mm  long;  they  are  regularly  oval, 
and  covered  with  a  glistening,  hair-like  secretion,  applied  to  them 
when  deposited,  from  the  hair-like  secretion  on  the  abdomen  of  the 
female,  which  gives  to  them  a  hoary  appearance,  corresponding  quite 
well  with  the  pubescence  of  the  twigs,  and  rendering  them  very  dif- 
ficult of  detection.  They  are  at  first  of  a  pale  yellowish  color,  but 
change  gradually  to  a  dark  gray  or  blackish  color,  corresponding 
more  or  less  closely  with  the  color  of  the  bark,  which  makes  it  still 
more  difficult  to  detect  them. 
They  are  tightly  glued  to  the 
twigs,  and  are  so  extremely 
delicate  that  it  is  almost  im- 
possible to  remove  them  with- 
out breaking. 

The  gall  (Fig.  13).— At  the 
time  of  hatching  of  the  eggs 
of  this  species,  which  takes 
place  from  the  middle  of  May 
till  early  in  June,  the  young 
flower  buds  measure  about  1 
to  1.4mm  in  diameter.  They 
are  globular,  with  three  shal- 
low longitudinal  grooves,  sit- 
uated on  a  short,  rather  stout, 
and  succulent  petiole,  which 
is  surrounded  with  four  or 
more  small  and  lanceolated 
leaflets.  They  are  of  a  yel- 
lowish-green color  and  densely  pubescent  or  hairy.  The  young  stem- 
mother,  after  hatching,  readily  finds  the  buds  and  selects  almost 
invariably  that  side  of  it  directed  toward  the  twig  and  settles  down 
near  the  base  in  one  of  the  grooves  of  the  bud.  The  ensuing  irrita- 
tion, caused  by  the  sucking  of  the  insect,  and  probably  also  through 
injection  of  an  irritating  fluid,  checks  the  longitudinal  growth  of  the 
petiole,  but  hastens  that  of  the  bud,  especially  that  side  of  it  opposite 
the  insect,  which  at  once  commences  to  lengthen,  to  broaden,  and  to 
curve  over  toward  the  gall-maker,  and  to  acquire  a  beautiful  rosy  color. 
The  formation  of  the  young  gall  proceeds  rapidly,  so  that  within  a  few 
days  the  insect  is  completely  inclosed,  leaving  but  a  transverse  scar 
and  small  opening  where  the  insect  had  settled,  by  which  time  the 
original  structure  and  component  parts  of  the  buds  have  become  com- 


Fio.  12.— Hamamelistes  apinoaus:  a,  winter  egg,  much 
magnified;  fr,  twig  of  witch-hazel  with  young  flower 
bnds  and  eggs  in  position— natural  size  (original). 
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pletely  fused.  The  newly  formed  gall  is  also  globular  and  but  slightly 
larger  than  the  original  bud.  They  grow  now  rapidly,  so  that  by 
about  the  middle  of  June  the  oldest  or  earliest  formed  galls  are  about 
half  grown,  have  lost  their  beautiful  rosy  tint,  and  are  now  of  the 
same  pale,  dingy  green  color  of  the  buds.  They  are  globular;  the 
opening  or  mouth  is  closed  and  indicated  by  a  fine  whitish  pubescense; 
while  the  leaflets  surrounding  the  petiole  have  dropped.  The  surface 
of  the  gall  has  become  densely  tuberculate  and  in  addition  is  covered 
with  a  greenish-white  pubescence,  while  the  tubercles  are  covered  with 


Fio.   13.- 


-Hamamvlittea  spinostis:  a,   twig  of    witch-hazel  with  young  galla,  natural  size;  6. 
young  gall— much  magnified  (original). 


the  peculiar  brown  and  branching  papillae  which  are  noticed  on  the 
buds.  They  are  fully  grown  by  the  end  of  June  or  early  in  July,  and 
have  acquired  the  characteristic  shape. 

The  mature  galls  (Fig.  14)  vary  more  or  less  in  shape  and  size. 
Their  shape  varies  from  globular  to  ellipsoidal  and  their  size  from  10 
to  30mm  in  length  by  10  to  12mm  in  diameter.  Their  surface,  when 
fully  grown,  is  now  covered  with  long  and  stout  more  or  less  curved 
spines  or  teeth,  which  frequently  may  attain  a  length  of  8mm  or  more, 
though  as  the  galls  grow  older  and  become  dry  these  spines  become 
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shorter  and  blunter.  The  whole  aspect  of  these  galls  when  fresh  is 
that  of  a  miniature  seed  capsule  of  the  common  Jamestown  weed 
(Datura  stramonium).  They  are  of  about  the  same  green  color  of 
the  leaves  and  studded  with  reddish  brown  papillae.  The  orifice  or 
mouth,  at  the  base  of  the  gall,  is  circular  and  1  to  2mm  in  diameter, 
with  its  external  prolongation  more  or  less  decidedly  funnel-shaped, 
terminating  in  a  rounded  or  bulging  rim,  to  allow  the  departing 
migrants  space  to  adjust  their  wings  for  flight.  The  inner  wall  of  the 
gall  is  smooth  and  coated  with  a  delicate  layer  of  a  white  secretion, 
to  prevent  the  watery  fluids,  or  honeydew,  expelled  by  the  insects  from 
adhering  to  the  surface,  as  a  preservative  against  premature  decay  or 
the  drying  up  of  the  tissues  of  the  galls.     After  attaining  their  full 


Flo.  U.—Hamamelistes  spinosus:  a,  mature  grail;  6,  section  of  gall— natural  size  (original). 

growth,  they  remain  fresh  and  succulent  for  a  long  time,  so  as  to 
enable  the  latest  additions  to  their  inhabitants  to  acquire  maturity. 
The  majority  of  these  galls  become  dry  and  brown  by  the  end  of  sum- 
mer, though  occasionally  fresh  and  green  ones,  containing  the  insects 
in  various  stages  of  development,  may  even  be  found  as  late  as  the 
end  of  November. 

Stem-mother;  first  stage. — The  young  stem-mother,  after  hatching, 
is  extremely  small  and  measures  only  about  0.2  mm  in  length.  She  is 
broadly  oval  and  of  a  dark  purplish-brown  color;  the  eyes,  antennae, 
and  legs  are  blackish.  The  head  is  broadly  rounded  in  front  and 
bears  two  small  bristles.  There  are  three  short  and  stout  secretory 
tubercles  each  side  of  the  prothorax,  arranged  in  a  triangle — two  each 
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side  on  the  other  thoracic  segments;  one  each  side  of  abdominal  seg- 
ments one  to  seven  and  two,  bearing  two  small  bristles,  on  the  last 
segment.  There  is  also  a  semicircular  row  of  four  similar  tubercles 
near  the  inner  edge  of  the  eyes  and  a  transverse  row  of  four  between 
the  eyes;  two  outward-curved  medio-dorsal  rows  of  four  tubercles  in 
each  row  on  the  prothorax ;  a  transverse  row  of  four  tubercles  on  the 
meso-  and  metathorax ;  two  median  tubercles  on  the  first  three  abdomi- 
nal segments  and  one  on  segments  four  to  seven.  The  antennae  are 
short,  four-jointed,  and  inserted  on  the  underside  of  the  head.  The 
two  basal  joints  are  short,  stout,  and  subequal  in  length;  the  third  is 
longest  and  slightly  stoutest  at  the  apex;  the  fourth  is  somewhat 
shorter,  clavate,  and  terminates  in  a  short,  blunt  spur;  both  are 
slightly  annulated  or  serrate  and  bear  a  slender  cylindrical  thumb 
near  the  apex.     Legs  stout;  the  posterior  tibiae  bear  near  the  end  two 
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r,  antenna— much  magnified  ( original). 


long,  backward-curved  bristles,  and  the  tarsi  a  similar  one  on  their 
external  edge.  The  digitules  of  all  the  tarsi  are  long  and  capitate, 
the  lower  pair  being  much  the  finest.  The  rostrum  is  long  and  taper- 
ing and  reaches  beyond  the  posterior  coxa?. 

In  the  following  two  stages  the  larvae  have  lost  all  of  the  secretory 
tubercles,  which  are  to  some  extent  replaced  by  hairs.  In  other 
respects  they  are  very  similar  to  the  first  stage. 

Adult  stem-mother;  fourth  stage  (Fig.  15). — The  full-grown  stem- 
mother  is  almost  globular  or  broadly  pyriform,  about  2n,m  long,  and  of 
a  dark  purplish-brown  color,  covered  with  a  mealy  secretion;  antennae, 
legs,  and  rostrum  blackish.  Eyes  small  and  composed  of  three  ocelli. 
There  are  apparently  two  bristles  on  the  front  of  the  head,  two 
each  side  of  the  thoracic,  and  one  each  side  of  the  abdominal  segments. 
The  tail  is  small,  broad,  knob-like,  and  bears  two  bristles;  the  last, 
segment  is  broadly  bilobed,  and  each  lobe  is  furnished  with  about 
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eight  bristles.  Antennae  short,  stout,  and  four- jointed ;  the  two  basal 
joints  are  shortest  and  stoutest,  each  bearing  a  bristle  near  the  apex; 
joints  3  and  4  are  longer  and  subequal  in  length,  the  third  is  clavate, 
and  the  fourth  elongated  oval ;  each  bears  a  small  thumb  near  the  apex, 
and  the  fourth  three  small  capitate  hairs  and  a  small  spine  at  the  tip. 
The  rostrum  is  stout  and  reaches  beyond  the  anterior  coxae.  Legs 
short  and  stout;  the  digitules  of  the  claws  apparently  wanting. 

That  the  stem-mother  of  this  species  is  extremely  prolific  was  proved 
by  the  fact  that  one  mature  gall,  found  July  9,  contained,  besides  the 
stem-mother,  220  of  her  progeny,  in  various  stages  of  development, 
from  the  recently  deposited  larvae  to  the  winged  migrants,  the  old 
mother  being  at  the  same  time  still  very  plump  and  almost  globular, 
containing  yet  a  large  number  of  embryos,  which,  after  all  have  been 
deposited,  may  increase  her  descendants  to  about  300.  The  galls  are 
sometimes  so  completely  crowded  with  the  insects  as  to  allow  but  little 
room  for  them  to  move  about. 

Second  generation,  first  stage. — 'the  young  larvae  of  this  generation 
are  brownish-red  or  grayish-green  and  gradually  develop  into  the 
migratory  form.  They  measure  between  0.4  and  0.8mm  in  length,  and 
are  about  twice  as  long  as  broad,  with  almost  parallel  sides.  The 
head  is  nearly  straight  or  broadly  rounded  in  front,  and  bears  a 
rounded,  fleshy  tubercle.  The  abdomen  is  about  one-half  the  length 
of  the  body;  its  segmentation  very  distinct.  The  head  and  prothorax 
are  confluent  and  as  long  as  the  combined  meso-  and  metathorax. 
The  rostrum  is  stout  and  reaches  almost  to  the  hind  coxae.  Antennae 
four-jointed,  curved  inward,  short  and  stout;  the  two  basal  joints 
are  stout  and  short,  the  third  and  fourth  are  subequal  in  length; 
the  third  is  clavate  and  the  fourth  slightly  tapering;  each  bears  a 
cylindrical  and  movable  thumb.  Legs  stout  and  rather  long;  there  is 
a  rather  long  bristle  near  the  apex  of  the  femora;  two,  externally,  on 
the  tibia?  and  one  or  two  on  the  tarsi;  digitules  long,  slender,  and 
apparently  simple;  those  of  the  claw  are  wanting.  There  are  also 
four  or  more  bristles  along  the  front  of  the  head,  two  each  side  of  the 
thoracic,  one  each  side  of  the  abdominal  segments,  and  four  at  the 
end  of  the  body. 

Second  generation,  second  stage. — In  this  stage  they  are  still  very 
similar  to  the  young  larva?,  though  they  are  much  stouter  and  about 
1.2mra  in  length.  The  antennae  are  now  distinctly  tive-jointed,  rather 
stout,  and  still  more  curved  inward;  the  two  basal  joints,  as  usual, 
are  short,  the  first  stoutest;  the  other  three  grow  gradually  some- 
what longer,  the  fifth  being  somewhat  the  longest  and  thinnest;  joints 
two  and  four  are  clavate,  the  third  cylindrical,  and  the  last  one  con- 
ical, its  tip  rounded;  the  last  two  joints,  as  usual,  bear  each  a  small 
thumb.     The  rostrum  reaches  to  the  median  coxae. 

Second  generation,  third  stage. — In  this  stage  they  are  still  larger 
and  stouter,  and  measure  about  1.4  to  1.6n,m  in  length.     The  future 
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wing  pads  are  now  indicated  by  a  rounded  swelling  each  side  of  the 
pro  and  inesothorax.  The  antennae  are  about  twice  as  long  as  before, 
and  reach,  if  laid  backward,  to  the  median  coxae.  Joint  three  is 
longest,  the  two  last  ones  somewhat  shorter  and  subequal  in  length; 
joints  one,  three,  and  four  are  cylindrical;  the  second,  which  is 
slightly  the  shortest,  is  stoutest  at  the  apex;  the  fifth  is  curved  and 
tapering;  the  last  two  bear  the  usual  thumb.  In  other  respects  they 
are  very  much  like  before. 

Second  generation,  fourth  or  pupa  stage. — In  this  stage  they  are 
still  larger  and  stouter  than  before,  and  measure  2.4  to  2.6mm  in 
length  and  have  now  fully  developed  wing  pads.  They  are  reddish- 
brown  to  purplish-brown,  the  disc  of  the  thorax  more  yellowish;  eyes 
brown,  the  antennae,  legs,  and  wing  pads  whitish,  the  external  mar- 
gin of  the  latter  blackish.  The  front  of  the  head  is  now  concave  and 
the  frontal  tubercle  minute.  The  antennae  are  again  much  longer 
than  before,  or  almost  twice  as  long,  with  the  division  between  joints 
three  and  five  almost  obliterated.  The  eyes  are  large  and  well 
developed. 


Fig.  Hi.—Hamamelistes  sjrinosu*:  Spring  migrant— much  enlarged  (original). 

Second  generation,  migrant  or  fifth  stage  (Fig.  16). — Early  in 
July,  or  about  a  month  and  a  half  after  hatching  of  the  stem-mother, 
the  earliest  migrants  are  fully  developed  and  commence  leaving  the 
galls  and  continue  to  issue  till  late  in  the  fall.  Having  adjusted 
themselves,  they  start  on  their  migratorial  trip,  during  which  they 
may  frequently  alight  on  the  leaves  of  various  plants,  not  alone  for 
rest,  but  evidently  for  the  purpose  of  determining  the  nature  of  the 
plant  on  which  they  may  happen  to  be,  though  they  will  rarely  deposit 
any  larvae  until  their  unerring  instinct  finds  the  birches,  the  only 
plant  suitable  for  the  welfare  of  their  progeny.  Each  of  these 
migrants  contains  from  thirty  to  forty  or  more  larvae,  or  only  about 
one-seventh  as  many  as  the  stem-mother.  These  migrants  are  rather 
larger  than  those  of  Hormaphis  hamamelidis  and  measure  between 
1.8  and  2.4nim  in  length,  with  an  expanse  of  the  wings  of  4  to  6mm. 
They  are  stoutly  built  and  of  a  dark,  purplish-brown  color;  the  head, 
eyes,  antennae  a  dorso-lateral  spot  on  the  prothorax,  thoracic  lobes 
and  sternal  plate,  black,  and  the  legs  dusky;  apex  of  Abdomen  more 
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or  less  distinctly  reddish ;  the  wings  are  clear  or  faintly  brownish,  with 
the  costal  cell  and  stigma  dusky  and  the  veins  blackish.  They  are 
slightly  covered  with  a  white  and  powdery  secretion  and,  when  not 
robbed,  have  also  two  small  tufts  of  a  dense  and  white  secretion  on 
the  scutellum,  a  similar  tuft  or  patch  each  side  on  the  thorax,  and 
some  fibers  or  flakes  of  secretion  on  the  abdomen.  Antennae  five- 
jointed,  reaching  only  to  the  base  of  the  wings;  the  two  basal  joints 
are  short,  with  joint  two  almost  globular;  the  third  joint  is  longest, 
and  as  long  as  the  remaining  two  combined ;  the  last  two  are  subequal 
in  length,  all  three  are  densely  and  deeply  annulated.  There  are 
between  twenty-seven  and  thirty-two  annulations  on  the  third  joint, 
twelve  to  fourteen  on  the  fourth,  and  eleven  to  thirteen  on  the  fifth 
joint.  The  head  is  broader  than  long  and  distinctly  conical  in  front; 
eyes  large.  The  legs  are  rather  short  and  slender,  the  digitules  highly 
developed.  Tail  small,  transversely  oval  and  knob-like,  tuberculated, 
and  hairy;  the  last  segment  is  bilobed,  and  each  of  its  lobes  furnished 
with  numerous,  rather  long  hairs.  The  wings  are  large  and  broad 
and  are  carried  flat  on  the  back  when  at  rest;  the  stigma  is  broadly 
lanceolate  and  somewhat  broadest  at  the  base  of  the  stigmal  vein. 
The  venation  is  similar  to  that  of  Hormaphis  hamamelidis,  though 
the  second  discoidal  vein  joins  the  first  much  nearer  its  base  than  in 
the  other  species.  The  first  discoidal  of  the  posterior  wings  is  rarely 
entire,  and  is  usually  represented  by  a  small  stump;  sometimes  it  is 
wanting. 

Third,  or  Cocddiform,  generation. — After  having  fully  matured  the 
winged  form  leaves  the  witch-hazel  galls  and  migrates  to  the  leaves 
of  birches  to  deposit  their  larvae,  which  after  a  short  time  of  feeding 
move  to  the  twigs  and  branches  and  settle  down  close  to  a  bud  for 
their  future  transformation  and  for  hibernation.  Their  growth 
appears  to  be  very  slow,  and  many  of  them  perish  before  the  approach 
of  spring,  so  that  usually  but  very  few  adult  females  will  be  found. 

Third  generation,  first  stage  (Fig.  17). — The  young  larvae  of  the 
migrant  from  witch-hazel  are  very  peculiar,  and  resemble  more  closely, 
when  seen  on  the  twigs,  the  larvae  of  a  Lecaniid  than  those  of  an  Aphid. 
They  are  about  0.4mm  in  length,  about  twice  as  long  as  broad,  oblong- 
ovate,  and  rather  flat  above.  A  slightly  elevated  rounded  carina  runs 
trom  the  head  to  the  end  of  the  body,  which  is  traversed  by  fine 
impressed  lines,  indicating  the  divisions  of  the  body  but  failing  to 
reach  the  lateral  margin.  There  is  also  a  rather  deep  fovea  each  side 
of  the  carina  on  the  prothorax  and  a  puncture  each  side  of  the  carina 
on  the  other  two  segments  of  the  thorax.  The  abdomen  in  compari- 
son with  the  rest  of  the  body  is  very  small,  or  only  about  one-third  or 
less  of  its  length.  The  dorsum  is  densely  granulated  and  more  or  less 
polished.  The  lateral  edges  are  studded  with  about  30,  and  the  front 
of  the  head  with  16  to  18,  short,  truncated,  and  cylindrical  secretory 
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tubercles,  from   each  of  which   issues  a  transparent  and  colorless 
straight  or  slightly  curved  cylindrical  waxy  rod. 

When  first  deposited  these  larvae  are  of  a  reddish-brown  color,  the 
antennae  and  legs  paler,  and  the  eyes  dark  purplish,  which  soon  changes, 
however,  excepting  the  under  side  of  the  body,  to  a  beautiful,  brilliant 
dark  metallic  blue  or  green,  while  others  change  to  bluish-green,  pur- 
plish, or  to  a  brassy  or  coppery  reflection.  The  antennae  are  short, 
four-jointed,  and  inserted  on  the  under  side  of  the  head.  The  first 
joint  is  shortest,  stoutest,  and  slightly  conical;  joint  two  is  somewhat 
longer  and  slightly  clavate;  the  third  is  longest,  cylindrical  and  about 
one-third  longer  than  the  second,  while  the  last  is  a  little  shorter  than 
the  third  and  bears  the  usual  sensorial  thumb  near  the  apex,  the  tip 
being  surrounded  with  a  few  short  hairs.     The  rostrum  is  stout  and 

reaches  beyond  the  median  coxa*. 
Legs  stout ;  the  tarsal  digitules  are 
long,  capitate  and  curved ;  those  of 
the  claws  are  much  finer,  straight, 
and  only  about  half  as  long  as  the 
others.  There  are  also  two  or  three 
long  and  stout,  backward  curved 
bristles  near  the  end  of  the  hind 
tibiae,  and  two  similar  ones  on  the 
hind  tarsi. 

Third  generaiion,second  stage. — 
The  larvae  in  this  stage  are  about 
0.6mm  in  length,  broadly  oval  and 
still  rather  flat ;  being  but  slightly 
convex  on  the  thoracic  segments 
and  along  the  middle  of  the  abdo- 
men; the  sutures  dividing  the 
various  segments  are  quite  plain, 
though  they  do  not  reach  to  the 
lateral  margin.  The  surface  of  the  body  is  now  finely  rugose  and  its 
lateral  margin  surrounded  by  a  very  short  fringe  of  waxy  secretion, 
issuing  from  closely  set  secretory  tubercles.  The  antennae  are  now 
much  shorter  than  before  and  only  three-jointed;  the  two  basal  joints 
are  short  and  subequal  in  length,  while  the  third  is  about  as  long  as 
the  two  basal  joints  together,  slightly  tapering  and  truncate  at  the 
tip.  The  rostrum  has  become  shorter  and  reaches  only  to  the  median 
coxae.  The  legs  are  also  shorter,  while  the  anterior  and  median  legs 
have  lost  their  tarsi,  which  sometimes  are  indicated  by  a  minute,  knob- 
like swelling;  the  posterior  pair  of  tarsi  are  still  present,  though  rather 
short,  irregular  in  outline  and  have  lost  the  claws;  the  digitules  are 
still  present,  though  rather  short  and  fine.  The  color  of  the  insect  is 
now  of  a  dull  black  or  dark  brown. 

Third  generation,  third  stage. — In  this  stage  they  look  very  much 


Pio.  17.— Hamamelistes8pino9us:  a,  hibernating 
larva,  third  generation;  b,  antenna;  c,  ros- 
trum; d,  tarsus;  e,  lateral  tubercles  and  waxy 
rods— much  enlarged  (original). 
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like  before,  except  that  they  are  much  broader  and  about  0.8mm  in 
length;  the  surface  of  the  body  is  now  densely  and  finely  rugose,  and 
the  sutures  between  the  segments  have  become  deep  and  broad ;  there 
is  also  a  depressed  subdorsal  line  around  the  body;  the  tail  is  broad, 
semicircular,  more  distinct  than  before,  and  furnished  with  4  to  6 
hairs.  The  antennae  are  still  three-jointed,  the  second  joint  being 
much  the  longest  and  cylindrical  and  the  third  joint  minute  or  rudi- 
mentary.    They  are  dark  brown  or  black  and  greasy  looking. 

Third  generation;  adult  female;  fourth  stage  (Fig.  18). — The  adult 
female  of  this  generation  is  broadly  oval  and  measures  1.2  to  1.4mm  in 
length  and  1  to  1.2mm  in  diameter.  After  casting  the  last  skin  they 
are  deep  black,  convex,  and  densely 
and  coarsely  rugose,  with  three  rather 
prominent,  short,  and  rounded  trans- 
verse ridges  about  the  middle  of  the 
body,  and  irregular  rows  of  pits  and 
depressions  each  side  of  the  median 
line.  The  edge  of  the  body  is  closely 
lined  with  about  120  short,  secretory 
tubercles  and  about  14  similar  ones 
along  the  edge  of  the  tail,  producing  a 
continuous,  but  very  narrow,  waxy 
fringe  around  the  body.  The  dorsal 
surface  is  at  first  bare,  but  soon  be- 
comes covered  with  a  whitish,  powdery 
secretion,  which  gives  to  the  insect  a 
moldy  appearance;  this  changes  grad- 
ually into  scattered,  delicate,  waxy 
flakes  or  scales,  which,  toward  the  ap- 
proach of  spring,  form  a  solid  and 
continuous  waxy  covering,  most  dense 
or  solid  along  the  sides  and  the  end  of 
the  body,  giving  them  a  dark  silvery- 
gray  appearance,  on  account  of  which 
they  assume  a  remarkable  resem- 
blance to  certain  species  of  the  Lecaniid  genus  Ctenochiton.  Advanc- 
ing to  maternity,  the  ventral  side  of  the  body  becomes  very  much 
inflated  and  assumes  a  box-like  appearance,  as  in  some  Aleurodids, 
and  is  covered  with  a  powdery  secretion.  The  antennsB  are  now  very 
small  and  rudimentary  and  apparently  but  two  jointed,  though  there 
may  be  three,  which,  however,  could  not  be  ascertained  with  certainty 
on  account  of  the  very  dark  color  and  the  coarse  rugosity  of  the  body. 
The  legs  are  as  in  the  previous  stage,  except  that  the  hind  tarsi  are 
only  about  half  as  long  as  before. 

Pseudo-galls,    or  corrugations  (Fig.    19).— About    the    middle   of 
April,  or  just  about   the  time  of  bursting  of  the  leaf-buds  of  the 


PlO.  HS.—Hamameliatesspinosus:  a, adult 
female,  third  generation,  dorsal  view; 
6,  lateral  view;  r,  ventral  view;  d,  an- 
tenna; ey  /,  g,  legs — niuch  enlarged 
(original). 
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birches,  the  coccidiform,  or  hibernating  females,  have  attained  their 
full  development  and  begin  at  once  their  duty  of  reproduction.  The 
young  larvae  soon  after  having  been  deposited  are  directed  by  their 
inherited  instinct,  to  move  at  once  to  the  young  and  tender  leaflets 
which  are  just  bursting  forth,  and  settle  on  the  under  side  in  the  folds 
or  plications  between  the  transverse  veins.  The  continuous  irritation 
produced  by  the  sucking  of  the  insects  causes  the  edges  of  the  young 
leaves  to  curve  down,  while  at  the  same  time  the  upper  surface  of  the 
leaves  between  the  veins  commences  to  bulge  out  and  gradually  forms 


Fig.  19.— Hamamvliafes  spinotnts:  Pseudo-galls,  or  corrugations,  on  leaves  of  birch— natural  six© 

(original  >. 


rounded  ridges,  or  corrugations,  while  the  folds  on  the  under  side 
gradually  close  up.  The  thus  formed  pseudo-galls,  offer  ample  room 
for  the  gall-makers  and  their  progeny.  These  corrugations  or  folds 
acquire  a  reddish-brown  shade  which  soon  changes  to  a  beautiful  red- 
dish or  crimson  color.  The  growth  of  the  young  insect  is  rapid,  keeps 
pace  with  the  growth  of  the  infested  leaves  and  reaches  full  develop- 
ment by  the  end  of  April  or  early  in  May,  or  about  twenty  days  from 
the  time  they  were  born  and  commence  at  once  to  reproduce  their 
kind,  which  frequently  become  so  numerous  as  to  fill  these  pocket- 
like folds  to  their  utmost  capacity.     In  favorable  years  the  insects 
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are  apt  to  become  extremely  numerous,  so  as  to  injure  even  large 
trees  very  seriously,  causing  the  infested  leaves  to  turn  gradually 
brown  and  to  drop  after  most  of  the  insects  have  left.  This  injury  to 
the  foliage  of  badly  infested  trees  or  shrubs,  as  a  rule,  is  very  severe 
on  the  branches,  many  of  which  gradually  dry  up  and  die,  which 
injury,  if  continued  for  a  number  of  years,  will  kill  the  trees.  The 
development  of  the  second  generation  of  the  gall-inhabiting  insects, 
which  eventually  become  winged,  is  also  rapid,  to  enable  them  to 
attain  full  development  before  the  leaves  commence  to  drop  and 
to  be  ready  for  return  migration  to  the  witch-hazel  early  in  June,  to 
give  birth  to  the  final  or  sexed  generation,  to  complete  the  cycle  of 
existence  of  the  species.     This 
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is  the  generation  described  by 
Mr.  O.  W.  Oestlund  in  his 
"Synopsis  of  Aphidre  of  Min- 
nesota," under  the  name  of 
Hormaph is  pajyy raceie . 

Fourth  generation,  first 
stage  (Fig.  20). — The  general 
appearance  of  the  leaf-corru- 
gating generation  has  so  com- 
pletely changed  as  to  bear  no 
resemblance  whatever  to  the 
previous  coccidiform  genera- 
tion; so  much  so  as  to  render 
it  impossible  to  detect  their 
affinity  or  their  close  relation- 
whip  except  by  continued  and 
close  observation ;  which  I 
have  been  so  fortunate  as  to 
trace  without  the  shadow  of  a 
doubt. 

The  young  larva?  when  first 
deposited  are  of  an  orange 
color,  but  soon  change  to  yellowish-brown;  marked  with  two  broad 
and  faintly  dusky  stripes  on  the  head,  which  extend  to  the  prothorax. 
The  eyes  are  purplish,  with  three  colorless  ocelli.  Antennje  and  legs 
dusky.  They  are  elongate-oval,  slightly  convex,  distinctly  segmented, 
and  0.3  to  0.5mm  in  length.  The  head  is  broader  than  long  and  semi- 
circular in  front,  where  it  bears  four  short  bristles  arising  from  small 
tubercles;  two  similar  bristles  are  each  side  of  the  thoracic,  one  each 
side  of  the  abdominal  segments,  and  four  along  the  edge  of  the  broad 
and  semicircular  tail.  There  appears  to  be  also  a  transverse  row  of 
four  short  bristles  on  the  thoracic  segments  and  two,  medio-dorsally, 
on  the  abdominal  segments.  The  antenna*  are  four-jointed;  the  two 
basal  joints  short  and  subequal  in  length;  the  two  last  joints  long 


Pio.  20.— Hamamelistes  apinosus:  a,  Young  larva, 
fourth  generation,  dorsal  view;  6,  ventral  view; 
c, antenna;  d,  eye;  e.  adult  female,  dorsal  view:/, 
ventral  view:  </,  antenna— much  enlarged  (origi- 
nal). 
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and  also  subequal  in  length;  joints  one  to  three  are  cylindrical 
or  slightly  stoutest  at  the  apex;  the  fourth  being  elongated  oval. 
The  third  and  fourth  are  slightly  annulated,  each  bearing  a  small 
and  movable  thumb.  The  legs  are  long  and  stout,  with  the  hairs  and 
digit ules  very  similar  to  those  of  previous  generations.  The  rostrum 
is  stout  and  reaches  to  the  posterior  coxa*. 

Fourth  generation;  second  stage. — In  this  stage  they  measure 
between  0.6  to  0.9ram  in  length  and  are  broadly  ovoid,  broadest  across 
the  thorax  and  gently  tapering  toward  the  end  of  the  body.  They 
are  of  a  reddish  color,  marked  with  two  large  and  triangular,  dusky 
or  black  spots  near  the  anterior  margin  of  the  head,  two  to  four 
small  dusky  spots  between  the  eyes  and  a  dusky,  depressed  subdorsal 
spot  each  side  on  the  prothorax.  Eyes,  antennae  and  legs  black,  the 
rostrum  dusky.  The  body  is  covered  with  a  white  and  powdery 
secretion,  most  profuse  along  the  middle.  There  has  now  also 
appeared  a  short  and  dense  brush  of  a  white  and  glistening  secretion 
each  side  near  the  end  of  the  body.  The  rostrum  is  shorter  than 
before  and  reaches  to  the  median  coxae;  antennae  four-jointed  as 
before;  the  two  basal  joints,  as  usual,  short,  subequal  in  length 
and  slightly  stoutest  at  the  apex;  the  third  joint  is  longest  and  cylin- 
drical, the  fourth  but  slightly  shorter  and  both  bearing  a  short  thumb 
near  the  apex ;  there  is  a  rather  long  bristle  near  the  apex  of  the  two 
basal  joints  and  a  number  of  small  hairs  at  the  apex  of  the  fourth. 
The  anterior  and  median  tarsi  have  been  lost  or  are  represented  by  a 
minute  rounded  stump.  The  hind  tarsi  are  present,  but  have  lost  the 
claws;  bristles  anddigitules  of  hind  tibiae  and  tarsi  are  present.  The 
hairs  of  the  head  and  body  are  now  much  longer  and  stouter*than  in 
the  first  stage. 

Fourth  generation;  third  stage. — In  this  stage  they  are  almost 
identical  with  those  in  the  previous  stage,  though  they  are  now  almost 
globular,  lmm  in  length  and  of  a  dark-greenish  or  brownish-green 
color,  marked  with  two  large  dusky  spots  on  the  head,  reaching  beyond 
the  eyes.  The  powdery  secretion  forms  now  a  distinct  white  line 
along  the  middle  of  the  back.  The  rostrum  has  grown  still  shorter 
than  before;  the  tail  is  broad,  provided  with  six  hairs  and  densely 
covered  with  rows  of  minute  and  sharp  spines. 

Fourth  generation;  adult  female,  or  fourth  stage. — The  adult  female 
of  this  generation  is  very  convex,  almost  globular,  1.2  to  1.6mm  long 
and  1  to  1.2,nm  in  diameter.  They  are  at  first  dark  brownish-red, 
changing  gradually  to  dark  yellowish-green,  and  finally  to  a  purplish 
color;  the  front  of  the  head,  two  small  dots  on  the  prothorax,  a  band 
at  base  of  the  tail,  tip  of  tail  and  of  the  two  lobes  of  the  last  segment, 
eyes,  antennae,  legs,  and  rostrum,  all  black.  They  are  slightly  dusted 
with  powdery  secretion  as  before,  and  bear  also  a  short  brush  of 
secretion  along  lx)th  sides  of  the  abdomen.  The  segmentation  of  the 
body  is  quite  distinct ;  there  is  also  a  rather  deep  dorso-lateral  groove 
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or  furrow  around  the  entire  body,  which,  with  the  lateral  margin, 
forms  a  prominent,  rounded  ridge.  The  antennae  are  identical  with 
those  of  the  previous  stage,  except  that  they  are  somewhat  longer. 
The  anterior  and  middle  tarsi  are  either  wanting  or  are  sometimes 
represented  by  a  minute,  squarish  stump,  which  occasionally  bears 
at  its  external  angle  two  rather  stout,  outward-curved  hooklets,  evi- 
dently the  representatives  of  claws,  while  the  hind  tarsi,  in  the  major- 
ity of  cases,  are  again  quite  normal;  some  specimens  have  one  or  two 
perfect  claws,  indications  of  claws,  or  none  whatever;  the  tarsal  digi- 
tizes of  the  posterior  legs  may  be  well  developed,  rudimentary,  or 
wanting.     The  mature  insect  may,  however,  be  always  recognized  by 
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Fig.  2\..—Hamameliatea  spinoaus:  a,  young  larva,  first  stage,  fifth  generation;  6,  larva,  second 
stage;  c,  prepupa,  third  stage;  d,  pupa;  ?,  return  migrant;  /,  antenna— much  enlarged 
(original). 

the  formation  of  the  last  abdominal  segment  and  the  shape  of  the  tail; 
in  the  immature  specimens  the  tail  is  short,  very  broad,  being  either 
broadly  arcuate  or  with  an  obtuse  angle  medially,  while  the  last 
abdominal  segment  is  semicircular  and  entire.  In  the  adult  female, 
however,  the  tail  is  small,  transversely  oval,  knob-like,  and  bears  two 
bristles,  the  last  segment  being  strongly  bilobed,  each  lobe  bearing 
ten  or  more  long  hairs.  The  rostrum  is  short  and  reaches  but  slightly 
beyond  the  anterior  coxje.  The  hairs  of  the  head  and  body  are  simi- 
lar to  those  in  previous  stages,  except  that  they  are  longer  and  stouter. 
Fifth  or  migratory  generation;  first  stage  (Fig.  21). — Early  in 
May  the  leaf -corrugating  females  or  fourth  generation  of  the  series 
are  fully  matured  and  commence  their  reproductive  functions.     The 
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young  larvae  of  this  generation  are  at  first  pale  yellowish,  but  as  they 
grow  in  size  become  much  darker.  The  head  is  dusky ;  antennse,  legs, 
and  rostrum  darker,  and  the  eyes  black  or  purplish  black.  They  are 
dusted  with  a  mealy  secretion,  and  soon  acquire  a  short  brush  of  white 
secretion  along  each  side  of  the  abdomen.  They  are  about  0.6m,n  in 
length,  much  elongated,  and  almost  three  times  as  long  as  broad,  with 
the  sides  nearly  parallel.  The  front  of  the  head  is  almost  straight 
and  provided  at  the  middle  with  a  prominent,  rounded  tubercle.  The 
posterior  end  of  the  body  is  rounded.  The  antennae  are  four-jointed, 
rather  stout,  and  slightly  curved  inward;  joint  two  is  slightly  the 
shortest,  the  first  stoutest;  both  bear  a  bristle  near  the  apex;  joints 
three  and  four  are  longer  and  subequal  in  length;  the  third  is 
cylindrical  and  bears  a  small  thumb  near  the  apex;  the  last  joint 
is  slightly  curved,  tapering,  and  faintly  annulated,  bearing  the 
usual  thumb  and  several  short,  stiff  bristles  around  the  apex;  they 
reach  about  as  far  back  as  the  first  coxae.  The  rostrum  is  stout  and 
reaches  beyond  the  median  coxae.  The  legs  are  long  and  stout,  with 
the  tarsi  and  claws  highly  developed.  There  is  a  rather  long  bristle 
near  the  end  of  the  femora;  two  hairs  or  bristles  near  the  end  and 
one  about  the  middle  of  the  tibiae,  those  of  the  posterior  tibiae  being 
much  the  longest;  also  one  or  two  shorter  ones  on  the  tarsi.  The 
tarsal  digitules  are  very  long  and  capitate;  those  of  the  claws  appear 
to  be  wanting.  The  body  is  provided  with  four  dorsal  rows  of  small 
tubercles,  each  bearing  a  short  and  stout  hair.  Similar  tubercles,  and 
hairs  are  also  present  along  the  sides  of  the  body  and  front  of  the  head. 

Fifth  generation;  second  stage. — In  this  stage  they  resemble  still 
very  much  the  young  larvae,  though  they  measure  now  already  lmm 
in  length  and  are  of  a  more  elongate  shape.  They  are,  as  before, 
covered  with  powdery  secretion  and  provided  with  a  lateral  brush. 
The  head  is  almost  straight  and  has  lost  the  frontal  tubercle;  the 
rostrum  is  shorter  and  reaches  between  the  anterior  and  median 
coxae.  The  antennae  are  now  five-jointed,  very  stout  and  distinctly 
curved  inward.  The  two  basal  joints  are  short,  each  bearing  a  bristle 
near  the  apex;  the  third  and  fourth  are  nearly  subequal,  with  the 
third  somewhat  the  longest;  the  fifth  is  longest  of  all,  curved  and 
tapering,  bearing  a  number  of  spine-like  hairs  around  the  apex.  The 
last  two  joints  bear  the  usual  thumbs.  All  the  tarsi,  claws,  and  digi- 
tules are  present.  The  hairs  of  the  body  and  head  are  now  much 
longer  and  stouter  than  in  the  first  stage. 

Fifth  generation;  third  stage. — In  this  stage  they  resemble  still  those 
of  the  second,  though  they  are  larger  and  measure  about  1.2  to  1.4mm 
in  length.  The  future  wing-pads  are  now  indicated  by  rounded  swell- 
ings at  the  sides  of  the  meso-  and  metathoracic  segments.  Tarsi  and 
claws  present,  as  before.  The  antennae  are  now  about  one-fourth 
longer  than  in  the  second  stage,  the  third  and  fourth  joints  being  sub- 
equal  and  longer  than  the  others;  in  other  respects  they  are  as  before. 

Fifth  generation;  fourth  or  pupa  stage. — The  fully  developed  pupae 


41 

vary  to  some  extent  in  size,  measuring  from  1  to  1.6mm  in  length.  They 
are  of  a  reddish  or  purplish-red  color,  with  the  prothorax  somewhat 
the  darkest,  the  head  and  rest  of  the  thorax  palest,  the  shoulders 
whitish  or  yellowish.  Eyes  brown  and  the  ocelli  red.  Antennae,  legs, 
wing-pads,  and  rostrum  pale  dusky;  the  sutures  between  the  antennal 
joints  white  and  the  external  edge  of  the  wing-pads  blackish.  All 
are  covered  with  a  dense,  straight  and  hair-like,  white  and  glistening 
secretion,  which  is  most  dense  and  brush-like  along  each  side  of  the 
abdomen ;  this  secretion  is  apt,  however,  to  be  easily  detached  by  the 
movements  of  the  insects  within  the  folds.  The  antennae  are  much 
longer  than  in  the  preceding  stages,  and  if  directed  backward  would 
reach  to  or  beyond  the  base  of  the  wing-pads.  The  third  joint  is 
much  the  longest  and  almost  as  long  as  the  two  last  joints  combined; 
the  fourth  and  fifth  are  subequal  in  length;  the  sensorial  thumb  of 
each  is  minute;  the  third  and  fourth  are  cylindrical  and  the  last  one 
slightly  tapering,  with  the  usual  hairs  at  the  apex.  In  other  respects 
they  are  similar  to  those  of  previous  stages. 

Fifth  generation;  migrant,  or  fifth  stage. — The  winged  form  or 
return  migrant  is  much  smaller  than  those  leaving  the  witch-hazel 
galls,  being  only  about  one-half  their  size.  Length  of  body,  1.6mm, 
and  expanse  of  wings  about  5mm.  They  are  dark  reddish,  the  abdo- 
men frequently  with  a  purplish  tinge  or  sometimes  greenish-brown. 
Head,  antennae,  an  oblique  or  triangular  depression  each  side  of 
the  prothorax,  thoracic  lobes,  sternal  plate,  and  tarsi,  black;  the 
legs  dusky.  Wings  faintly  dusky,  the  subcosta  and  stigma  dusky, 
the  costal  cell  somewhat  paler ;  veins  black.  Antennae  five- jointed ;  the 
second  joint  is  almost  globular;  the  third  is  much  the  longest;  the 
other  two  subequal  in  length  and  together  somewhat  longer  than 
the  third;  all  three  are  strongly  and  deeply  annulated,  the  number  of 
annulat.ions  in  each  varying  more  or  less;  those  of  the  third  joint  vary 
between  20  and  30;  in  the  fourth  between  10  to  13,  and  in  the  fifth 
between  14  and  15,  though  in  some  specimens  there  may  be  but  a  very 
few  and  widely  separated  annulations  on  the  last  joint.  The  legs  are 
normal  and  the  digitules  of  the  tarsi,  as  well  as  the  claws,  well  devel- 
oped. The  head,  including  the  eyes,  is  about  twice  as  broad  as  long 
and  more  or  less  distinctly  conical  in  front.  The  tail  is  knob-like, 
densely  covered  with  minute  spines,  and  bears  two  long  and  about  six 
smaller  bristles.  The  last  abdominal  segment  is  deeply  bilobed  and 
densely  spinous,  and  bears  in  addition  a  number  of  bristles. 

Fifth  generation;  accessory,  apterous  female. — In  the  folds  or  cor- 
rugations, in  company  of  the  winged  form,  are  frequently  found 
apterous  females,  belonging  to  the  fifth  generation,  which  are  des- 
tined to  produce  an  additional  or  intermediate  migratory  generation. 
The  economy  of  these  apterous  females  and  additional  migratory 
generations  remains  rather  obscure. 

These  accessory  females  are  of  a  dirty  brownish  color,  and  densely 
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covered  with  a  short,  flocculent  secretion,  giving  them  the  appearance 
of  mealy  bugs,  and  measure  about  1.8mm  in  length  by  about  lmm  in 
diameter.  The  front  of  the  head  is  straight,  the  tail  knob-like,  the 
last  segment  deeply  bilobed  and  provided  with  bristles  and  minute 
spines  as  in  the  migratory  form.  The  antennae  are  also  five-jointed, 
though  only  about  half  as  long  as  those  of  the  migrant.  The  two 
basal  joints,  as  usual,  are  short  and  stout,  each  bearing  a  bristle;  the 
last  is  somewhat  the  longest;  the  third  and  fourth  slightly  shorter, 
subequal  in  length,  and  all  three  slightly  annulated.  In  other  respects 
they  resemble  the  previous  stages. 

Sixth,  or  sexual  generation. — From  early  in  June  till  about  the  mid- 
dle of  the  month  the  migratory  generation,  bred  on  the  birches, 
attains  its  full  development  and  migrates  back  to  the  witch-hazel  to 
consign  to  it  the  final  or  sexed  generation.  Large  numbers  of  these 
migrants  may  then  frequently  be  seen  on  the  under  side  of  the  leaves 

of  this. shrub,  in  the 
neighborhood  of  the 
birches,  and  with 
them  numerous  lar- 
vae, scattered  over  the 
surface  of  the  leaves, 
particularly  along  the 
midrib  and  the  veins. 
On  one  of  the  leaves 
examined  61  living 
and  20  dead  larvae 
were  counted,  and  on 
another  leaf  35  living 
and  a  considerable 
number  of  dead  lar- 
vae, which  tends  to  in- 
dicate that  only  about  one-third,  or  even  a  smaller  percentage  of  all  the 
larvae,  are  able  to  reach  maturity,  and  that  even  a  much  smaller 
number  of  the  winter  eggs  may  survive  and  hatch  the  following  spring. 
The  sexual  generation  develops  also  rather  rapidly  and  reaches  matur- 
ity within  two  or  three  weeks,  when,  toward  the  middle  or  end  of 
June,  after  copulation  has  taken  place,  the  females  forsake  the 
leaves  and  betake  themselves  to  the  twigs  for  the  purpose  of  deposit- 
ing their  winter  eggs  in  the  immediate  neighborhood  of  the  dormant 
flower  buds,  which,  in  the  spring  following,  start  to  develop  just  at 
the  time  that  the  eggs  are  hatching. 

Sixth  generation,  first  stage  (Fig.  22). — The  young  larva?  of  the 
sexual  generation  are  of  a  very  pale  yellowish-white  color,  with  the 
eyes  black  and  minute.  They  are  about  0.5I,,m  long,  oval  or  slightly 
broadest  across  the  thorax.  There  are  generally  about  twelve  short 
and  stout  secretory  tubercles  along  the  front  of  the  head,  two  or  three 
in  front  of  the  eyes,  and  two  near  the  posterior  margin  between  the 


b  c 


Fig.  H.—Hamamelistea  spinosus:  a, young  larva,  sixth  or  sexual 
generation,  dorsal  view;  6,  denuded,  showing  arrangement  of 
pores;  c,  tarsus;  d%  lateral  tubercle  and  waxy  rod;  e,  apex  of 
lateral  tubercle — much  enlarged  (original). 
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eyes;  there  are  also  four  medio-dorsal  tubercles  placed  in  a  square, 
and  three  to  four  along  the  lateral  margin  of  the  prothorax;  two 
tubercles  medio-dorsally  and  three  to  four  each  side  of  the  meso-  and 
inetathorax;  one  or  two  median  ones  on  the  three  or  four  basal  seg- 
ments of  the  abdomen  and  sometimes  one  on  the  remaining  segments; 
there  is  also  one  dorso-  and  one  ventro-lateral  tubercle  on  each  abdomi- 
nal segment,  the  last  segment  bearing  from  four  to  six  tubercles 
along  its  posterior  margin,  from  each  of  which  issues  a  white  and  irides- 
cent, truncated,  and  curved  waxy  rod.  The  head  is  transversely  and 
deeply  concave  in  front  of  the  eyes.  Antennae  short  and  four-jointed. 
The  two  basal  joints  are  short,  each  bearing  a  short  bristle;  the 
other  two  are  longer  and  subequal  in  length;  both  are  slightly 
annulated,  and  both  bear  a  small,  sensorial  thumb;  the  spur  of  the 


Fig.  2&.—Hamameliste8  spinotus:  a,  male,  dorsal  view;  6,  antenna;  c,  female,  dorsal  view;  d, 
antenna;  e,  ventro-lateral  secretory  gland— much  enlarged  (original). 

last  joint  is  short  and  stout  and  bears  two  or  three  small  hail's  at  the 
apex.  The  rostrum  is  stout  and  reaches  beyond  the  posterior  coxa?. 
The  legs  are  long  and  stout,  with  their  tarsi,  claws,  digitules,  and 
bristles  highly  developed.  Male  and  female  larva?  are  difficult  to  dis- 
tinguish from  each  other. 

Sixth  generation,  second  to  fourth  stages. — In  these  stages  they 
resemble  still  those  of  the  first  stage,  except  that  they  grow  gradually 
larger,  that  the  antenna?  increase  in  length,  and  that  the  two  last 
joints  tend  to  become  more  or  less  distinctly  fused,  the  division 
between  them  being,  as  a  rule,  indicated  by  a  very  minute  knob. 

Sixth  generation,  mature  female  (Fig.  2>1). — The  mature  females 
are  of  the  same  pale  color  as  before  and  about  1"""  in  length,  they  are 
broadly  oval  and  have  lost  all  traces  of  the  secretory  tubercles,  but 
have  acquired  instead  of  them  rather  long  and  stout  bristles,  some  of 
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which  are  slightly  capitate;  eight  of  these  bristles  may  be  observed 
along  the  front  of  the  head;  two  between  the  eyes;  two  medio-dorsal 
ones  on  the  thoracic  segments  and  two  in  front  of  the  tail;  also  two 
lateral  bristles  on  the  thoracic  and  one  each  side  of  the  abdominal 
segments.  There  is  now  also  a  large  ventro-lateral  poriferous  plate 
or  gland  each  side  on  the  ventral  side  of  the  abdomen,  covering  seg- 
ments 4  to  6,  from  which  a  dense  mass  of  line  white  and  glistening 
threads  of  waxy  secretion  issues,  which  curves  up  the  sides  of 
the  body,  so  as  to  form  a  dense  brush  or  rosette,  the  material  of 
which  is  afterwards  used  by  the  female,  while  in  the  act  of  oviposit- 
ing, to  cover  the  sticky  eggs  with  the  aid  of  its  hind  tarsi  to  disguise 
them  so  as  to  conform  with  the  pubescence  of  the  twigs  and  buds. 
This  habit  resembles  in  this  respect  that  of  the  sexual  females  of 
Fhyllaphix  fagi  and  certain  other  species,  which  have  the  same  habit 
of  covering  their  eggs.  The  antennae  are  four- join  ted,  though  some- 
times the  fourth  joint  may  be  rudimentary  or  wanting;  the  third 
joint  is  much  the  longest  and  about  twice  the  length  of  the  fourth; 
both  are  more  or  less  distinctly  or  sharply  serrate  and  both  bear  the 
usual  movable  thumbs.  The  rostrum  is  highly  developed  and  reaches 
to  the  median  coxae.  The  legs,  claws,  and  digitules  are  well  devel- 
oped and  similar  to  those  of  previous  stages.  The  tail  is  small,  knob- 
like, transversely  wrinkled,  beset  with  minute  spines,  and  bears  two 
bristles.  They  contain  from  one  to  five  rather  large  eggs,  which  fill 
the  greater  part  of  the  body. 

Sixth  generation,  male. — The  mature  male  is  very  small,  or  but 
slightly  larger  than  the  young  larvae  and  only  about  one-third  the  size 
of  the  mature  female.  It  measures  about  0.4,um  in  length,  and  is  com- 
paratively very  slender,  being  broadest  across  the  mesothorax,  taper- 
ing gradually  toward  the  end  of  the  body.  The  head  is  broadly 
triangular,  with  the  apex  slightly  concave.  The  eyes  are  prominent 
and  reddish- black.  The  rostrum  is  stout,  highly  developed,  and 
reaches  to  the  median  coxae.  Antennae  slender,  four- jointed,  and 
reach  when  laid  backward  to  the  anterior  femora.  The  third  joint  is 
much  the  longest  and  about  twice  the  length  of  the  fourth.  Both  are 
rather  sharply  and  densely  serrate.  Joint  3  is  cylindrical  and  bears 
from  two  to  three  movable,  sensorial  thumbs,  and  the  fourth  joint 
one  or  two  at  the  base  of  the  short  spur  and  two  or  three  small  hairs 
at  the  apex.  The  legs  are  more  slender  and  comparatively  longer 
than  those  of  the  female;  tail  small  and  knob-like.  All  of  the  pores 
have  disappeared.  The  hairs  or  bristles  of  the  head  and  body  are  as 
in  the  female.  The  male  is  extremely  active  after  attaining  its  full 
development  and  runs  briskly  about  over  the  surface  of  the  leaves. 
On  account  of  its  smallness  and  general  resemblance  to  the  larva,  it 
is  extremely  difficult  to  distinguish  it  from  female  larva. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Entomology, 
Washington,  D.  C,  April  22,  1905. 
Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  on  the  social 
organization  and  breeding  habits  of  the  cotton -protecting  kelep  of 
Guatemala  (Ectatomma  tuberculatum  OI.),  by  Mr.  O.  F.  Cook,  Biono- 
mist  in  Charge  of  Investigations  in  Agricultural  Economy  of  Trop- 
ical and  Subtropical  Plants,  Bureau  of  Plant  Industry,  and  tempo- 
rarily on  duty  in  this  Bureau  for  the  purpose  of  continuing  the 
investigations  of  this  particular  insect,  whose  cotton-protecting  habits 
he  was  the  first  to  describe.  This  report  contains  evidence  to  show 
that  the  breeding  habits  of  the  insect  in  question,  especially  its 
methods  of  founding  new  colonies,  are  essentially  different  from  those 
of  typical  ants  (family  Formicida?)  and  resemble  in  important  par- 
ticulars those  of  the  domestic  honeybee.  The  possession  of  this  type 
of  social  organization  will,  in  Mr.  Cook's  judgment,  greatly  facilitate 
the  establishment  of  the  kelep  in  the  cotton  fields  of  the  South  if  the 
insect  should  be  able  to  withstand  the  change  of  climate  and  other 
natural  conditions.  I  recommend  that  this  paper  be  published  as 
Technical  Series  No.  10.  Another  bulletin  dealing  more  fully  with 
the  details  of  the  life  history  of  the  species  is  being  prepared  and 
will  be  fully  illustrated. 
Respect  fully, 

L.  O.  Howard, 
Entomologist  and  Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  SOCIAL  ORGANIZATION  AND  BREEDING  HABITS  OF 
THE  COTTON-PROTECTING  KELEP  OF  GUATEMALA. 


INTRODUCTION. 

In  preceding  reports  treating  of  the  kelep  as  an  enemy  of  the  cotton 
boll  weevil  the  distinctness  of  its  behavior  from  that  of  the  true  ants 
has  been  noted.  To  avoid  in  some  measure  the  misapprehension  likely 
to  be  caused  by  calling  it  an  ant  it  seemed  desirable  to  introduce  with 
the  insect  its  distinctive  Indian  name,  kelep.  In  the  minds  of  the 
natives  of  Guatemala,  the  kelep  is  not  a  kind  of  ant,  but  an  inde- 
pendent animal  not  to  be  associated  with  ants.  The  more  we  learn 
about  it  the  more  this  aboriginal  opinion  appears  justified,  not  alone 
because  the  kelep  is  a  beneficial  insect,  but  because  it  has  a  different 
mode  of  existence  and  a  different  place  in  the  economy  of  nature. 

The  popular  classification  of  the  social  Hymenoptera  recognizes 
three  types — the  ants,  the  bees,  and  the  wasps,  the  ants  being  distin- 
guished from  the  others  by  the  absence  of  wings.  The  kelep  falls, 
howTever,  into  none  of  these  groups.  To  call  it  a  wasp  or  a  bee  would 
not  misrepresent  the  practical  facts  more  than  to  call  it  an  ant.  In 
reality  the  kelep  represents  a  fourth  category  of  social  Hymenoptera, 
as  distinct  from  the  other  three  as  they  are  from  each  other.  Authori- 
ties on  the  classification  of  the  Hymenoptera  have  admitted  a  rather 
close  affinity  between  the  wasps  and  the  ants,  but  the  kelep  differs 
from  both  of  these  groups  and  approaches  the  bees  in  important 
respects,  and  especially  in  those  which  affect  the  question  of  its 
domestication  and  utilization  in  agriculture. 

It  was  naturally  supposed  at  first  that  the  kelep  would  have  the 
same  habits  as  the  true  ants  which  have  been  associated  with  it  as 
members  of  the  same  family  or  subfamily,  but  the  differences  were 
greatly  underestimated.  If  the  Hymenoptera  were  classified  by  a 
taxonomic  system  consistent  with  that  applied  to  the  higher  animals, 
the  kelep  would  need  to  be  recognized  as  the  type  of  a  new  and 
distinct  family.  It  is,  moreover,  the  first  member  of  its  family  of 
which  the  habits  have  become  known.  Under  such  circumstances 
it  was  quite  impossible,  obviously,  to  determine  in  advance  whether  its 
habits  and  instincts  would  permit  its  colonization  in  the  United 
States  and  its  use  in  agriculture. 

The  fundamental  difference  between  the  ants  and  the  kelep,  and 
that  in  which  the  latter  resembles  the  honey  bee,  lies  in  the  methods 
of  swarming.    Among  the  bees  and  the  keleps  swarming  results 

(7) 


8 

directly  in  the  formation  of  new  colonies,  but  the  swarming  of  the 
ants  is  a  distinct  biological  phenomenon  having  for  its  object  cross- 
fertilization.  The  kelep  is  completely  socialized,  like  the  honeybee, 
while  the  ant  is  not.  The  keleps  and  the  honeybees  live  only  in  com- 
munities, while  the  ants  at  one  stage  of  their  life  history  leave  the  nest 
and  meet  the  vicissitudes  of  independent  existence  as  solitary  indi- 
viduals, like  the  nonsocial  insects.  The  social  organization  of  the 
kelep  represents  a  line  of  development  distinct  from  that  of  the  ants, 
and  shows  a  relationship  with  the  parasitic  and  predaceous  wasps 
rather  than  with  the  true  ants. 

SWARMING  AND  OTHER  TIME  SPECIALIZATIONS. 

The  swarming  of  the  ants  is  one  of  the  many  interesting  phenomena 
which  might  be  grouped  under  such  an  expression  as  biological 
synchronism.  Species  are  organisms,  or  at  least  organizations,  and 
in  some  of  them  there  is  manifested  a  simultaneity  or  time  coordina- 
tion of  the  numerous  members  corresponding  to  the  orderly  develop- 
ment of  the  cells  of  which  the  body  of  the  individual  is  built.  A 
flock  of  birds  or  a  school  of  fish,  with  the  individuals  separated  at 
equal  distances  and  executing  all  their  movements  in  exact  unison, 
is  a  striking  example  of  such  synchronism,  but  other  no  less  myste- 
rious adjustments  are  necessary  to  enable  animals  and  plants  to  keep 
so  exactly  the  annual  appointments  by  which  the  interbreeding  of 
the  members  of  the  species  is  maintained.  The  climatic  vicissi- 
tudes of  temperate  regions  make  complete  simultaneity  difficult,  and 
have  led  us  to  ascribe  the  annual  recurrence  of  events  to  the  change: 
of  seasons  rather  than  to  recondite  internal  causes.  The  thirteen- 
year  and  seventeen-year  trysts  kept  by  the  periodical  cicadas  over 
wide  regions  show,  however,  that  more  than  sum  totals  of  heat,  cold, 
and  food  are  involved,  even  in  temperate  climates. 

Under  the  equable  conditions  of  tropical  existence,  where  the 
seasonal  explanation  entirely  fails,  there  are  biological  events  which 
might  seem  to  show  that  plants  and  animals  not  only  have  drill- 
masters  but  time  locks.  Some  of  the  Asiatic  bamboos  grow  for 
thirty  years  or  more  by  vegetative  increase  alone  without  producing 
flowers  or  fruit,  and  then  all  the  members  of  the  stock  blossom,  bear 
seeds,  and  die  together,  without  reference  to  the  age,  place,  or  con- 
dition of  the  individual  plants  which  may  have  been  propagated  from 
cuttings  and  carried  to  remote  parts  of  the  earth. 

ANNUAL  MATING  CONCOURSES  OF  TERMITES  AND  TRUE  ANTS. 

Nests  of  West  African  "  white  ants,"  or  termites,  are  crowded  for 
weeks  with  winged  individuals,  but  not  one  is  to  be  found  outside 
until  some  moist  afternoon  or  evening,  when  the  young  sexual  in- 


sects  emerge  from  all  the  nests  of  the  species  in  the  same  hour.  The 
air  is  filled  as  by  snowflakes  or  a  plague  of  locusts.  Lights  attract 
the  flying  insects,  and  are  smothered  under  heaps  of  toasted  termites. 
The  insectivorous  birds  and  reptiles  gorge  themselves  to  repletion. 
By  the  next  morning  the  detached  wings  have  been  blown  together 
in  windrows,  and  nothing  more  is  to  be  seen  of  that  particular  species 
for  another  year  except  by  digging  into  their  nests  or  galleries. 

Probably  not  one  pair  of  termites  out  of  many  thousands  survive 
to  become  the  parents  of  a  new  colony,  but  the  purpose  of  the  sacri- 
fice is  accomplished  if  these  have  secured  the  interbreeding  necessary 
to  maintain  the  incredible  fecundity  by  which  the  termite  queen 
furnishes  the  population  of  a  community  to  be  enumerated  in  millions. 
The  mothers  of  such  colonies  have  been  seen  to  lay  from  40  to  60 
eggs  per  minute. 

The  true  ants  belong,  of  course,  to  an  entirely  different  order  of 
insects,  and  their  social  organization  and  swarming  habits  have 
been  attained  quite  independently.  Nevertheless  some  of  them,  and 
especially  the  families  best  known  to  entomologists,  have  a  domestic 
economy  and  a  morphological  diversification  of  the  members  of  the 
colony  surprisingly  paralleled  to  that  of  the  termites,  including  the 
habit  of  annual  mating  concourses  of  sexual  adults.  There  are  in 
many  species,  both  of  ants  and  of  termites,  not  only  the  two  normal 
sexes  and  the  sterile  workers,  but  some  of  the  last  are  further  special- 
ized in  structure,  instinct,  and  social  duties  as  soldiers,  foremen, 
nurses,  etc.  A  family  of  American  ants  (Cfyptoceridw)  also  re- 
sembles a  genus  of  African  termites  in  maintaining  an  extensive 
and  highly  specialized  system  of  fungus  gardens.0  Other  ants  have 
domesticated  plant  lice,  mealy  bugs,  and  leaf  hoppers  for  the  sake 
of   the   honey   dew   secreted   by   these   animals,   which    are   herded, 

a  With  these  fungus-cultivating  ants  and  termites,  at  least,  it  would  seem 
that  a  new  colony  can  scarcely  be  founded  by  a  pair  of  sexual  termites  or  by  a 
single  fecundated  female  ant  unless  they  carry  their  domesticated  fungus  with 
them.  It  is  possible,  however,  that  in  both  cases  the  newly  mated  insects  are 
adopted  and  set  up  in  housekeeping  and  farming  by  workers  of  their  own 
species,  who  bring  "  spawn  "  of  the  fungi  from  the  older  colony  with  which 
they  are  in  communication.  This  might  the  more  readily  happen  because  long 
subterranean  galleries  are  a  prominent  feature  of  the  architecture  of  the 
fungus-growing  insects,  both  ants  and  termites. 

The  keleps,  indeed,  may  be  said  to  have  taken  a  step  toward  the  domestica- 
tion of  the  cotton  plant.  They  have  at  least  adopted  it,  and  show  an  instinc- 
tive interest  and  attraction  for  it  in  preference  to  other  plants.  That  this  also 
extends  to  a  special  animosity  for  the  boll  weevil  as  an  enemy  of  the  cotton  Is 
not,  perhaps,  to  be  claimed,  but  the  habit  of  living  on  the  cotton  plant  has 
resulted,  no  doubt,  in  giving  the  keleps  a  special  familiarity  with  the  boll 
weeviis  and  a  special  skill  in  capturing  and  stinging  them. 
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pastured,  and  cleaned  with  as  much  care  as  modern  dairy  cattle.0 
Some  ants  have  also  a  highly  developed  slave-making  instinct,  and 
undertake  regular  raids  on  the  nests  of  other  species  to  capture  their 
young  and  carry  them  away  to  be  brought  up  in  servitude. 

It  would  seem,  therefore,  that  in  the  highest  members  of  both 
groups  of  social  insects  the  chief  purpose  served  by  this  simultaneous 
emergence,  or  "  swarming,"  as  it  is  commonly  called,  is  interbreeding, 
or  cross-fertilization,  rather  than  the  founding  of  new  colonies  in 
more  distant  localities,  as  hitherto  supposed.  This  may  explain  why 
the  species  of  these  insects  have  achieved  nothing  very  remarkable  in 
the  way  of  geographical  distribution,  in  spite  of  the  immense  fecun- 
dity of  their  females.  A  single  individual  ant  or  a  pair  of  termites 
might  be  able  to  establish  a  colony  in  a  new  locality,  but  the  lack  of 
opportunities  for  cross-fertilization  might"  prevent  the  perpetuation 
and  further  extension  of  the  species,  which  could  increase  its  range 
only  by  gradual,  continuous  expansion. 

BREEDING  HABITS  OF  THE  KELEP. 

With  such  instances  in  mind  it  becomes  easier  to  appreciate  the  fact 
that  the  breeding  habits  of  the  kelep  differ  notably  from  those  of  the 
termites  and  termite-like  ants,  and  approach  those  of  the  domestic 
honeybee.  Although  the  actual  migration  has  not  been  observed, 
there  are  strong  indications  that,  instead  of  emitting  annual  broods  of 
sexual  individuals  and  founding  colonies  by  means  of  solitary  fecun- 
dated females,  the  kelep  communities  simply  subdivide  after  the 
fashion  of  the  bees,  or  in  a  still  more  practical  and  business-like  man- 
ner, the  problem  of  cross- fertilization  having  been  solved  in  another 

«The  extreme  development  of  the  pastoral  instinct  is  to  be  touud  In  an  ant 
which  takes  care  of  the  eggs  of  its  plant-lice  cattle  through  the  winter. 

44  It  is  not  merely  that  the  ants  milk  them,  defend  them  from  attack,  some- 
times protect  them  by  earthen  inclosures  from  too  great  summer  heat,  but  over 
and  above  all  this  they  collect  the  eggs  in  autumn,  keep  them  through  the 
winter,  and  plant  them  out  on  their  proper  plant  in  the  spring.  Some  of  the 
root  aphides  may  always  be  found  in  ants'  nests,  but  I  was  much  puzzled 
years  ago  by  finding  in  ants'  nests  some  black  eggs  which  obviously  were  not 
those  of  ants.  Eventually  1  ascertained  that  they  belonged  to  a  species  of 
aphis,  which  lives  on  the  leaves  and  leaf  stalks  of  plants. 

44  These  eggs  are  laid  early  in  October  on  the  food  plant  of  the  insect.  They 
are  of  no  direct  use  to  the  ants,  yet  they  are  not  left  where  they  are  laid,  ex- 
posed to  the  severity  of  the  weather  and  to  innumerable  dangers,  but  are  brought 
into  their  nests  by  the  ants  and  tended  by  them  with  the  utmost  care  through  the 
long  winter  months  until  the  following  March,  when  the  young  ones  are  brought 
out  and  again  placed  on  the  young  shoots  of  the  daisy.  This  seems  to  be  a  most 
remarkable  case  of  prudence.  Our  ants  may  not,  perhaps,  lay  up  food  for  the 
winter,  but  they  do  more,  for  they  keep  during  six  months  the  eggs  which  will 
enable  them  to  procure  fowl  during  the  following  summer,  a  case  of  prudence 
unexampled  in  the  animal  kingdom." — Avebury,  1005,  The  Open  Court,  19 :  190. 
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way.0     The  data  which  seem  to  support  this  conclusion  are  briefly 
summarized  in  the  following  paragraphs. 

SIZE  OF  THE   KELEP  COLONIES. 

The  colonies,  while  very  variable  in  size,  range  between  100  and 
400  workers,  and  thus  are  of  the  same  order  of  magnitude,  instead  of 
forming  a  series  from  solitary  queens  to  communities  of  thousands 
or  millions,  as  among  the  true  ants  and  termites.  Out  of  nearly  150 
nests  which  have  been  explored  only  3  or  4  had  less  than  100  workers. 
This  fact  alone  was  sufficient  to  place  the  kelep  in  strong  contrast 
with  the  leaf-cutting  ants,  which  are  such  conspicuous  members  of 
the  insect  fauna  of  Central  America.  The  colonies  of  the  leaf  cutters 
contain  enormous  numbers  of  individuals,  hundreds  of  thousands,  or 
millions,  perhaps;  and  yet  the  young  queens  begin  alone.  The  small 
burrows  of  several  such  were  found  while  kelep  nests  were  being 
opened,  the  annual  mating  flight  of  the  leaf  cutters  having  taken 
place  only  a  short  time  before.* 

Most  of  the  colonies  brought  from  Guatemala  in  the  first  im- 
portation were,  as  it  now  appears,  mere  fragments  of  normal  com- 
munities, containing  from  20  to  50  workers.  The  jars  obtainable  in 
Guatemala  for  use  as  cages  were  very  small,  and  it  was  feared  that 
overcrowding  would  be  detrimental.  It  was  supposed,  too,  on  the 
analogy  of  the  ants,  that  the  colonies  would  readily  replenish  their 
numbers  if  conditions  should  prove  favorable  in  Texas. 

In  the  Texas  experiments,  however,  it  became  apparent  at  once 
that  in  courage  and  general  activity  the  behavior  of  the  large  colonies 
wras  very  different  from  that  of  the  small  ones,  a  fact  which  the  char- 
acter of  the  social  organization  permits  us  to  appreciate  more  fully 
than  before.  When  permitted  to  do  so  the  larger  colonies  generally 
moved  with  promptness  out  of  the  cages  and  established  themselves 

«  After  the  above  was  written  Mr.  McLachlan  reported  from  Victoria,  Tex., 
that  there  had  been  an  increase  in  the  number  of  colonies  in  two  kelep  settle- 
ments in  the  cotton  field  near  that  place.  One  wire-netting  cage  which  had 
been  supplied  with  four  imported  colonies  was  found  to  contain  six  colonies; 
another  had  seven  colonies,  though  only  five  had  been  left  in  it  Before  leaving 
Texas  in  October,  I  had  noticed  numerous  young  keleps  in  these  cages,  but  had 
observed  no  addition  to  the  original  numl>er  of  colonies. 

ft  It  seems  to  be  true,  as  the  Indians  say,  that  the  leaf  cutters  are  unable  to 
establish  themselves  in  territory  occupied  by  the  keleps.  Presumably  the  keleps 
kill  the  leaf-cutter  workers  as  soon  as  they  come  out  of  the  ground,  and  the 
queen,  being  thus  unable  to  raise  a  family  to  forage  for  her,  soon  starves  to 
death.  If  there  is  a  nest  of  leaf  cutters  near  enough  to  a  cotton  field  to  make 
a  raid  upon  it,  the  Indians  protect  it  by  a  fence  of  tough  leaves  of  the  plant 
called  mosh  (Calattuea).  The  same  leaves  are  used  by  the  black  "Caribs"  of 
Livingston  for  lining  the  waterproof  baskets  which  they  weave  from  the  climb- 
ing spiny  palm  (Desmoncus). 
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in  new  burrows  of  their  own  digging.  Small  colonies  often  refused 
to  leave  the  cages.  Large  colonies  took  boll  weevils  as  soon  as  offered, 
stung  them,  and  carried  them  back  into  the  nest  to  feed  the  young, 
while  some  of  the  less  populous  communiti&s  showed  none  of  the 
hunting  instinct  and  would  tolerate  the  boll  weevils  for  hours  or 
even  for  days. 

It  has  been  observed,  too,  by  many  students  of  bees  and  other  social 
insects,  that  colonies  too  much  reduced  in  numbers  may  become 
listless  and  discouraged  and  fail  to  manifest  their  normal  activities 
and  instincts.  To  this  rule  the  kelep  is  no  exception;  nevertheless, 
even  in  very  small  numbers  or  as  solitary  individuals  they  do  not  lose 
entirely  their  rational  demeanor.  This  self-possession  is  probably  a 
consequence  of  the  habit  of  the  keleps  to  spend  considerable  periods 
outside  their  nests  patrolling  the  cotton  plants,  or  standing  motion- 
less, waiting  for  boll  weevils  or  other  insect  prey.  The  tempera- 
mental contrast  with  the  honeybee  in  this  respect  is  very  striking. 

The  bee  is  above  all,  and  even  to  a  greater  extent  than  the  ant,  a  creature  of 
the  crowd.  She  can  live  only  in  the  midst  of  a  multitude  *  *  *  isolate 
her,  and,  however  abundant  the  food  or  favorable  the  temperature,  she  will 
expire  in  a  few  days,  not  of  hunger  or  cold,  but  of  loneliness.  From  the  crowd, 
from  the  city,  she  derives  an  invisible  aliment  that  is  as  necessary  to  her  as 
honey.* 

POPULATION  OF  KELEP  NEST  THE  SAME  THROUGHOUT  THE  SEASON. 

*  The  numbers  of  the  insects  and  young  and  other  conditions  inside 
the  nests  of  the  keleps  in  Guatemala  have  been  found  to  be  the  same 
after  an  interval  of  over  six  months.  The  first  exploration  was  made 
at  the  end  of  the  dry  season,  in  April,  May,  and  June;  the  second  at 
the  end  of  the  rainy  season,  in  November  and  December.  Numerous 
captive  colonies  also  have  been  under  continuous  observation  through- 
out the  same  period.  Xo  indication  has  been  detected  of  any  seasonal 
difference  of  habits,  nor  is  it  necessary  to  suppose  that  anything  dif- 
ferent takes  place  in  order  to  explain  the  domestic  economy  and 
breeding  habits  of  the  species.** 

ONLY   ONE    TYPE   OF   WORKER. 

The  workers  are  all  of  the  same  form  and  of  nearly  the  same  size, 
with  no  indications  of  the  existence  of  a  first  brood  of  very  small 
individuals.  In  some  colonies  the  workers  average  appreciably 
larger  than  in  others,  but  there  is  no  such  diversity  as  among  the  true 

«  Maeterlinck,  M.,  1901,  The  Life  of  the  Bee,  30. 

&  While  this  report  has  been  awaiting  publication  the  period  of  observation 
in  Guatemala  has  been  extended  through  the  remainder  of  the  winter  and  spring 
months.  The  maximum  of  breeding  activity  appears  to  fall  In  the  dry  season, 
at  the  end  of  the  cotton-growing  period,  in  March  and  April.  Nests  excavated 
•  by  Mr.  G.  P.  Goll  contained  in  some  instances  over  twice  as  many  cocoons  as 
adult  insects.     In  other  seasons  this  proportion  is  usually  reversed. 
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ants.  If  colonies  were  established  by  solitary  fecundated  females,  as 
among  the  true  ants,  some  of  the  nests  would  have  shown  examples  of 
the  undersized  workers,  of  which  the  first  brood  raised  by  the  queen 
ant  is  regularly  composed. 

It  Is  now  a  well-established  fact  that  every  ant  colony  is  founded  by  a  single 
fertilized  female,  or  queen.  The  insect  loses  her  wings  and  buries  herself  in  a 
small  cavity  in  the  soii  or  wood  that  is  to  form  the  future  nest.  After  entering 
the  cavity  she  usually  closes  the  opening  so  that  she  is  completely  shut  off  from 
the  outside  world.  She  deposits,  at  the  expiration  of  a  certain  time,  a  number  of 
eggs,  and  when  these  hatch  as  larva?  she  does  not  go  abroad  in  quest  of  food, 
but  feeds  her  offspring  with  substances  regurgitated  from  her  own  body.  These 
substances  are  ultimately  derived  from  the  fat  body,  a  store  of  nutriment  accu- 
mulated during  her  life  in  the  maternal  nest,  which  she  forsook  to  take  the 
nuptial  flight.  Of  course,  the  insect  must  derive  her  own  nourishment  from  the 
same  internal  source,  and  as,  in  all  ants,  the  development  of  the  young  extends 
over  a  considerable  period  of  time,  it  follows  that  the  larvie  are  of  necessity 
poorly  fed,  and  after  pupation  hatched  as  dwarf  workers  (microergates). 
The  number,  too,  of  these  diminutive  creatures  is  limited,  so  that  the  whole  col- 
ony in  this  incipient  stage  is  a  family  consisting  only  of  the  huge  mother  and  a 
few  dwarf  offspring.** 

Workers  much  smaller  than  any  found  in  nature  were  raised  in 
some  of  the  captive  colonies  of  keleps,  doubtless  as  a  result  of  un- 
favorable conditions  or  lack  of  the  normal  amount  of  animal  food. 
Nests  with  diminutive  workers  would  not  furnish  proof  positive, 
therefore,  that  the  kelep,  any  more  than  the  honeybee,  ever  founds  col- 
onies by  means  of  isolated  queens.  Disease,  parasites,  or  starvation 
might  be  expected  to  bring  about  in  nature,  as  in  captivity,  a  condi- 
tion which  gives  the  kelep  colony  a  superficial  resemblance  to  a 
recently  established  community  of  true  ants. 

The  finding  of  a  colony  of  a  few  small  workers  of  Odontomachus 
clarus  has  been  reported  by  Professor  Wheeler  as  evidence  that  the 
Poneridae  agree  with  other  ants  in  the  method  of  founding  colonies. 
Other  authorities  on  the  classification  of  Hymenoptera  recognize 
Odontomachus  as  constituting  a  family  distinct  from  the  Poneridse 
by  structural  characters.  Nevertheless,  the  similarity  of  habits  be- 
tween Odontomachus  and  P  achy  con  dyla  is  so  great  that  a  difference 
in  social  organization  seems  very  improbable.  The  fact  that  the 
Odontomachus  nest  found  by  Professor  Wheeler  was  in  a  cavity  in  a 
stone  may  be  the  explanation  of  its  unprosperous  condition.* 

a  Wheeler,  W.  M.,  1002,  Science,  n.  s.,  vol.  15,  p.  708. 

»  Wheeler,  W.  M.,  Science,  n.  s.,  vol.  15,  p.  769 :  "In  a  former  paper  I  main- 
tained that  the  Ponerina*  perhaps  constitute  an  exception  to  the  general  method 
of  establishing  colonies,  but  I  have  recently  found  in  a  small  cavity  in  a  stone  a 
fertile  dealated  queen  of  Odontomachus  clarus  surrounded  by  five  diminutive 
workers.  While  it  is  certainly  remarkable  that  one  does  not  find  similar 
incipient  colonies  of  other  Ponerina?,  this  observation  makes  it  probable  never- 
theless that  the  ants  of  this  family  agree  with  the  Componotina?,  Myrmiclna?, 
and  Dolichoderina?  in  their  methods  of  founding  colonies." 
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There  is  supposed  to  exist  among  the  worker  bees  a  division  of 
labor,  but  nothing  of  the  kind  has  been  observed  among  the  keleps, 
except  that  young  individuals,  which  are  easily  distinguishable  by 
their  lighter  color,  remain  in  the  nest  for  many  days  and  perform 
nurse  duty,  while  the  foraging  devolves  upon  the  older  and  darker- 
colored  insects.0 

The  demoralization  of  some  of  our  imported  colonies  may  have 
been  increased  by  the  lack  of  a  normal  succession  of  young  keleps  to 
serve  as  nurses.  The  predaceous  instincts  of  the  older  workers  may 
incline  them  not  only  to  neglect  the  larvae,  but  to  yield  more  readily 
to  the  cannibalistic  tendency  which  some  of  the  colonies  have  mani- 
fested. 

KELEP    COLONIES    NOT    HOSTILE. 

Kelep  nests  are  frequently  placed  only  a  few  inches  apart,  the 
workers  of  the  different  colonies  not  being  actively  hostile.  Members 
of  two  colonies  will  forage  on  the  same  cotton  plant  or  tree  trunk 
with  no  signs  of  animosity.  Stranger  ants  introduced  into  captive 
colonies  for  observation  have  not  been  attacked.  They  usually  receive 
little  attention ;  if  they  enter  the  burrow  they  are  likely  to  be  brought 
out  and  carried  to  the  boundary  of  the  inclosure,  but  are  released 
without  injury.  In  nature  such  stragglers,  if  any,  would  merely  be 
escorted  to  the  border,  as  it  were. 

Under  the  social  economy  of  the  true  ants  the  species  consists  of 
fewer  and  more  scattered  colonies  of  larger  size.  The  workers  from 
different  nests  often  have  as  much  animosity  for  each  other  as  for 
members  of  distinct  species.  This  hostility  serves  a  practical  pur- 
pose, the  close  proximity  of  nests  being,  among  the  ants,  a  distinct 
disadvantage.  It  is  only  in  large  and  prosperous  colonies  that  numer- 
ous sexual  adults  can  be  brought  to  maturity.  Too  many  colonies 
close  together  would  mean  a  general  scarcity  of  food  and  would  keep 
all  the  communities  poor  and  unproductive. 

The  power  of  ants  to  distinguish  at  once  between  members  of  their 
own  and  of  other  colonies  has  long  been  recognized  as  one  of  the  most 
remarkable  refinements  of  instinct,  and  has  been  the  subject  of  exten- 
sive study  and  experiment.  A  recent  and  extremely  careful  investi- 
gation has  been  made  by  Miss  Adele  M.  Fielde,  who  finds  that  the 

a  Some  species  of  ants  and  of  termites  have  a  special  caste  of  very  small, 
slender  workers  which  do  not  leave  the  nest,  but  are  devoted  to  nurse  duty 
These  might  be  looked  upon  as  representing  a  social  specialization  by  which  the 
microergates  are  not  confined  to  the  first  brood.  On  the  other  hand  the  very 
great  specialization  of  the  so-cnlled  soldier  castes  of  the  termites  would  seem 
to  indicate  that  they  are  the  oldest  representatives  of  the  worker  series,  and  this 
view  seems  to  be  supported  by  the  fact  that  the  "workers"  of  Calotermes, 
which  have  the  simplest  social  organization,  are  more  like  the  soldiers  of  other 
genera  than  they  are  like  the  workers. 
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olfactory  sense,  through  which  the  instinct  of  animosity  to  strangers 
is  aroused,  is  so  acute  that  ants  will  attack  even  their  older  sisters  if 
they  have  been  reared  without  contact  with  others  of  like  age.a 

It  is  much  better  policy,  from  the  standpoint  of  the  social  economy 
of  the  ants,  for  a  given  area  to  be  occupied  by  one  large  colony  than 
by  many  small  ones,  and  with  many  of  the  ants  this  instinct  of  hos- 
tility is  supplemented  by  that  of  retaining  a  part  of  the  young  females 
in  the  nest.  This  enables  the  community  to  be  expanded  to  the 
greatest  extent  possible  and  avoids  the  waste  of  unnecessary  competi- 
tion and  conflict. 

The  more  amiable  disposition  of  the  keleps  has  enabled  them  to 
reach  different  and  somewhat  more  democratic  solutions  of  their 
social  problems.  They  take  better  care  of  their  young  females,  and 
do  not  find  it  necessary  to  make  war  upon  their  neighbors  of  the  same 
species. 

Like  other  carnivorous  animals,  the  keleps  become  cannibals  when 
driven  by  hunger,  but  in  normal  conditions  of  Indian  agriculture  an 
abundance  of  keleps  in  a  locality  would  tend  to  increase  the  area 
planted  to  cotton,  so  that  their  existence  would  not  be  subject  to  the 
usual  laws  of  competition  in  the  struggle  for  existence. 

Barring  accidents  which  may  compel  a  change  of  residence,  an  ant 
colony  remains  indefinitely  in  the  same  place,  but  the  kelep  organi- 
zation is  decidedly  more  mobile.  Colonies  can  change  their  locations 
readily  and  may  do  so  with  promptness  when  a  more  desirable  spot 
has  been  found.  One  of  the  ends  gained  by  the  kelep  in  moving 
would  be  to  leave  behind  parasites,  with  which  their  nests  sometimes 
become  infested.6 

It  is  a  familiar  fact  in  the  study  of  plants  that  some  grow  in 
clusters  and  others  are  solitary.     If  a  seed  produces  only  a  single 

a  Fielde,  A.  M.,  Biological  Bulletin,  7:227.  In  some  of  the  ants  studied  by 
Miss  Fielde  the  aversion  to  strangers  is  said  to  extend  even  to  a  "  manifest 
preference"  of  the  females  for  males  from  the  same  colony.  It  should  not  be 
taken  for  granted,  however,  that  the  laying  of  eggs  by  queens  captured  before 
the  mating  concourse  proves  a  previous  mating  inside  the  nest,  nor  that  all  the 
males  which  may  be  found  in  a  nest  originated  in  it. 

&The  habit  of  frequent  moving  might  also  explain  the  apparent  absence 
among  the  keleps  of  the  guests  or  messmates  which  have  attached  themselves 
to  many  of  the  true  ants.  In  Guatemala  the  kelep  nests  usually  harbor  a  snail 
or  two,  a  small  diplopod  of  the  order  Merocheta,  a  small  creamy-white  thysa- 
nuran,  and  a  worm  which  infests  the  bone  yard  or  collection  of  dismembered 
skeletons  of  their  prey,  which  are  stored  in  a  special  underground  chamber. 

A  few  specimens  of  a  hymenopterous  parasite  identified  by  Doctor  Ashmead 
as  l8omaraUa  coronata  Westwood  have  emerged  from  some  of  the  captive  colo- 
nies during  the  journey  to  the  United  States,  and  even,  in  two  Instances,  after 
they  had  arrived  in  Washington. 

The  worst  enemy  of  the  keleps,  however,  is  a  mite,  which  has  become  ex- 
tremely numerous  in  some  of  the  cages,  especially  those  inhabited  by  small  and 
demoralized  colonies. 
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stalk  the  plants  are  solitary ;  if  there  are  numerous  buds  and  branches 
from  roots  or  underground  stems  a  cluster  is  formed  and  the  plant 
is  said  to  have  a  cespitose  habit,  depending  upon  the  different  method 
of  reproduction.  Similarly  with  the  ants  and  the  keleps  the  former 
have  their  colonies  remote  and  hostile,  the  latter  adjacent  and 
friendly,  or  at  least  tolerant  of  each  other.  And  though  these  dif- 
ferences might  at  first  seem  slight  and  insignificant,  they  result,  in 
reality,  from  a  fundamentally  distinct  system  of  social  organization. 
It  is  not  only  a  regular  and  normal  condition  for  ant  colonies  to 
be  solitary  and  remote  from  each  other,  but  there  is  a  provision  of 
mutual  hostility  which  prevents  the  establishment  of  closely  adja- 
cent communities.  The  keleps,  on  the  contrary,  are  social  not  only 
to  the  extent  of  forming  colonies  like  the  ants,  but  they  are  social  to 
the  second  degree,  as  it  were,  in  that  the  breeding  habits  of  the  in- 
sects provide  for  the  normal  existence  of  closely  adjacent  communi- 
ties. Solitary  kelep  colonies  would  be  as  abnormal  as  closely  adja- 
cent ant  colonies  and  as  clearly  at  a  disadvantage.  Adjacent  ant 
colonies  might  suffer  for  food,  while  a  solitary  kelep  colony  might 
meet  extinction  through  inbreeding  if  the  visits  of  males  from  other 
nests  were  excluded. 

MALES    CONTINUOUSLY    PRESENT. 

Winged  males  were  found  in  the  nests  in  about  the  same  numbers 
in  November  as  in  June.  They  appear  to  be  regular  inhabitants  and 
are  received  by  all  colonies  with  apparent  indifference.  They  are 
agile,  active  insects  and  could  readily  pass  from  one  colony  to  an- 
other, thus  providing  cross- fertilization  without  annual  swarming. 
Males  are  not  present  in  all  the  nests,  and  the  number  varied  from 
1  to  7  or  8,  a  diversity  itself  strongly  indicative  of  the  absence  of  the 
annual  emergence,  even  of  the  males,  at  any  stated  time.a  The  num- 
ber of  males  had  also  no  apparent  relation  to  the  number  of  females. 

When  the  nests  were  opened  in  Guatemala  the  males  often 
attempted  to  escape  by  running  rapidly  away,  but  did  not  take  to 
wing,  although  Mr.  I^ewton  informs  me  that  some  of  those  brought 
to  Texas  showed  their  ability  to  fly.  They  are,  however,  so  active  and 
fleet  of  foot  that  they  could  pass  readily  from  one  colony  to  another 
of  the  closely  adjacent  nests  even  without  flying.  Wingless  males  are 
known  in  some  of  the  species  of  Ponera,  and  also  in  certain  parasitic 
ants. 


a  In  Guatemala  in  the  spring  the  number  of  males  raised  by  some  of  the  col- 
onies was  found  to  be  much  greater.  Mr.  Goll  counted  about  40  in  one  nest 
Messrs.  Kinsler  and  McLachlan  saw  numerous  males  at  large  in  the  cotton  fields 
and  observed,  further,  that  they  are  often  caught  by  the  workers  and  carried 
down  into  the  nests. 
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QUEENS   INACTIVE. 

The  kelep  queens,  even  when  young,  are  distinctly  less  active  than 
the  workers.  Isolated  queens  have  shown  no  ability  or  inclination 
to  excavate  nests  and  very  little  interest  in  eggs  or  larvae  which  have 
been  intrusted  to  them. 

It  does  not  appear  that  the  keleps  have  the  art  of  regurgitating 
food  for  their  larvae  or  for  each  other,  but  they  have,  instead,  the 
curious  habit  of  opening  their  mandibles  wide  and  lapping  up  drops 
of  nectar,  moistened  sugar,  or  honey  on  their  mouth  parts.  The 
liquid  is  thus  carried  into  the  nest  and  dispensed  to  the  other  members 
of  the  community,  old  and  young.  The  queen  is  regularly  fed  in  this 
way,  though  in  a  few  instances  the  queens  of  captive  colonies  came 
to  the  surface  to  eat  sugar  with  the  workers. 

In  the  true  ants  the  young  queen  bites  off  her  wings,a  excavates  her 
own  burrow,  and  cares  for  her  first  brood  of  eggs  after  having 
laid  them,  and  appears  not  to  be  deficient  in  intelligence  and  activity 
in  comparison  with  the  workers.  The  demeanor  of  the  kelep  queens 
inside  the  nests  differed  notably  from  those  of  a  species  of  Formica 
kept  in  the  laboratory  at  Victoria,  Tex.,  for  purposes  of  comparison. 
The  kelep  queen  is  the  last  to  notice  any  disturbance  of  conditions, 
such  as  the  admission  of  light,  but  the  Formica  queens  were  even 
more  nervous  and  irritable  than  their  workers  and  were  the  first  to 
run  for  shelter.  The  same  was  true  of  them  when  their  nest  was 
being  dug  out. 

The  only  instances  in  which  the  kelep  queens  have  shown  any  note- 
worthy activity  have  occurred  when  they  were  condemned  to  solitary 
confinement.  As  though  realizing  the  uselessness  of  such  an  existence 
these  queens  often  make  reckless  attempts  at  escape  and  run  rapidly 
away,  in  complete  contrast  to  their  usuarquiet  and  sluggish  demeanor 
when  associated  with  workers  and  eggs  or  young.  In  nature,  or  rather 
in  the  Guatemalan  cotton  fields,  this  activity  on  the  part  of  a  queen 
which  had  for  any  reason  lost  her  family  might  be  of  advantage  in 
enabling  her  to  find  a  home  with  some  other  colony.  Strange  queens 
seem  always  to  be  welcomed  when  introduced  into  a  new  community 
with  or  without  a  queen  of  its  own.6  The  removal  of  the  queen,  on 
the  other  hand,  does  not  seem  to  have  any  effect  upon  the  actions  of 
the  workers  as  long  as  there  are  eggs  and  larvae  to  care  for,  but 
workers  alone  become  utterly  listless  and  stand  idly  about  with  their 

o  This  was  observed  In  Texas  by  Mr.  Frederick  L.  Lewton  in  a  young  queen 
of  Cremastogaster  Iwviuscula  Mayr. 

ft  In  one  colony  studied  by  Mrs.  Cook  two  strange  queens,  while  not  actually 
bitten,  were  dragged  about  in  an  unfriendly  manner  and  did  not  long  survive. 
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heads  and  antennae  in  the  air,  as  though  waiting  for  something  to 
happen. 

There  is  no  indication  that  under  normal  conditions  the  kelep 
queen  ever  leaves  the  nest  voluntarily  for  mating  purposes.  There 
seems  to  be  no  record  of  a  queen  of  this  family  being  captured 
outside  the  nest.  Mating  inside  the  nest  has  been  reported  in  another 
member  of  the  family  Poneridae.c  Normally  wingless  females  are 
also  known  in  some  of  the  other  genera,  which  proves  that  with  them, 
at  least,  the  power  of  flight  has  been  lost  by  the  females  as  well  as 
by  the  workers.  In  some  species  of  ants  and  of  Poneridae  there  is 
no  very  sharp  line  between  the  workers  and  the  queen,  all  of  the 
intervening  stages  being  occasionally  found.  Kelep  queens  and 
workers  are,  however,  quite  distinct,  so  far  as  observed.  The  queens 
are  two  or  three  times  as  large  as  the  workers  and  are  of  a  darker  and 
more  reddish  color.  The  workers  occasionally  lay  eggs,  but  they  are 
of  a  distinctly  smaller  size  than  those  of  the  queen.  They  remain 
white  instead  of  turning  a  deep  gray  or  blackish,  like  those  of  the 
queen,  and  are  apparently  recognized  as  worthless,  for  they  are  at 
once  fed  to  the  larvae,  a  fact  discovered  by  Mr.  F.  L.  Lewton.6 

When  there  are  no  larvae  the  keleps  seem  not  to  know  what  to  do 
with  these  diminutive  eggs,  but  continue  to  carry  them  around  in 
their  mandibles.  In  one  small  colony  I  have  seen  three  worker 
keleps  with  eggs  at  the  same  time,  which  would  seem  to  indicate 
either  that  they  are  laid  in  considerable  numbers  or  that  they  are 
carried  about  for  considerable  periods. 

The  wings  of  the  female  being  useless,  it  might  be  expected  that 
they  would  be  bitten  off  as  promptly  as  in  the  true  ants,  or  even 
sooner,  but  this  is  not  the  case.  It  seems  scarcely  possible  that  the 
queen  could  bite  them  off  herself,  even  if  so  inclined,  and  of  such  an 
instinct  there  is  no  indication.  The  wings  seem  to  be  worn  for  an 
indefinite  period.  Queens  with  one  or  both  wings  frayed  to  half 
their  length  or  less  are  occasionally  found.  The  wing  stumps,  also, 
are  of  irregular  sizes.  It  seems  not  unlikely  that  the  workers  gnaw 
them  away  gradually  as  a  part  of  the  cleaning  process. 

In  Pachycondyla,  as  described  by  Professor  Wheeler,  and  in  Neo- 
poneraf  which  occurs  in  the  vicinity  of  Victoria,  Tex.,  the  queens 

a  Wheeler,  W.  M.,  1901,  Biological  Bulletin,  2:49. 

6  The  laying  by  workers  of  eggs  of  nearly  normal  size  which  also  turn  dark 
and  seem  likely  to  develop  normally  was  reported  from  Victoria,  Tex.,  by  Mr. 
Argyle  McLachlan,  after  the  above  was  written. 

<?The  species  of  Ncoponera,  which  commonly  lives  in  the  mesquite  bushes 
about  Victoria,  has  been  identified  by  Doctor  Ashmead  as  AT.  villosa  Fab.  It 
is  not  without  interest  with  reference  to  the  possibility  of  establishing  the 
kelep  in  Texas  that  the  distribution  of  Ncoponera  villosa  extends  from  Texas 
to  Brazil. 
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and  workers  are  very  nearly  of  the  same  size,  and,  except  for  the 
possession  of  wings  by  the  former,  look  quite  alike,  while  in  other 
genera,  like  Leptogenys,  the  females,  though  wingless,  are  very 
different  from  the  workers.  Such  facts  might  have  served  as  indi- 
cations of  considerable  latitude  of  social  specialization  in  the  family 
as  a  whole,  as  abundantly  shown  when  the  kelep  is  added  to  the  series. 

The  Poneridse  with  wingless  females  seem  to  ally  the  group  still 
further  with  the  Dorylidae  and  Mutillidse  and  increase  the  contrast 
with  the  true  ants,  where  the  wings  still  remain  as  essential  for  the 
females  as  for  the  males.  It  may  be  needless,  perhaps,  to  add  that 
it  is  the  loss  of  the  wings  by  the  workers  and  by  the  queens  which 
marks  the  course  of  recent  evolution  in  the  Hymenoptera  as  a  whole, 
as  in  all  other  insects.  The  most  primitive  insects  were  winged ;  all 
the  wingless  insects  are  descended  from  winged  ancestors.0  The  fact 
that  so  small  a  proportion  of  the  members  of  an  ant  colony  have 
wings,  and  these  for  so  short  a  time,  tends  to  make  it  appear  that  the 
wings  are  a  special  provision,  while  in  reality  the  specialization  is 
all  in  the  direction  of  winglessness.  The  ants  are  in  this  respect 
more  primitive,  since  they  have  preserved  a  character  which  is  being 
lost  in  the  Ponerida?  and  which  has  entirely  disappeared  in  the 
Dorylidae,  Mutillidte,  and  Thynnidse.6 

The  winglessness  of  the  queens  has  been  attained,  however,  by  an 
evolutionary  step  distinct  from  that  which  resulted  in  wingless 
workers,  and  has  a  very  different  significance  from  the  standpoint  of 
the  social  organization  of  the  species. 

The  winglessness  of  the  workers  may  be  looked  upon  as  a  part  of 
the  general  stunting  and  sterility  of  the  individual  for  lack  of  ade- 
quate food.  In  the  early  stages  of  the  development  of  a  new  colony 
it  is  undoubtedly  an  advantage  not  to  have  too  many  larra,  which 
would  increase  the  danger  of  starvation  for  the  whole  lot.c  The  loss 
or  disuse  of  wings  by  the  sexual  females  of  parasitic  wasps,  drivers, 
and  Poneridae,  on  the  other  hand,  is  a  sequel  of  the  abandonment  by 

a  Cook,  O.  F.,  1902,  The  Earwig's  Forceps  and  the  Phytogeny  of  Insects ;  Proc. 
Entom.  Soc.  Wash.,  5 :  84. 

&  Winglessness  of  one  of  the  sexes  also  occurs  in  several  anomalous  ants  which 
live  as  parasites  in  the  nests  of  other  species  and  establish  no  independent  colo- 
nies of  their  own.  In  the  genus  Tomognathw  the  male  is  winged,  but  the 
female  is  wingless  and  workerlike.  Insects  from  the  same  nest  have  been  found 
not  to  pair.  In  the  genera  Anergates,  Formicoxenm,  Symmyemica,  and  Cardw- 
condyla  the  conditions  are  reversed,  the  males  being  wingless  and  similar  to  the 
workers,  while  the  females  have  normal  wings. 

<?The  storing  of  honey  by  the  bees  had  for  its  primary  purposes,  we  may 
believe,  the  avoidance  of  temporary  stringency  of  food  during  the  period  of 
brood  rearing,  not  the  laying  up  of  supplies  to  enable  the  adult  members  of  the 
colony  to  pass  the  winter.  The  storing  habit  enables  the  bees  to  occupy  tem- 
perate regions,  but  tropical  bees  also  accumulate  supplies  of  honey. 
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that  sex  of  the  habit  of  flight,  which  means  that  the  social  organiza- 
tion of  the  species  is  essentially  different  from  that  of  the  true  ants, 
in  which  both  sexes  emerge  into  the  open  air  for  a  marriage  flight. 

MIGRATION   OF   COLONIES. 

In  the  transfer  of  a  colony  of  keleps  from  one  nest  to  another  the 
workers  take  the  initiative.  After  an  excavation  has  been  made 
eggs  and  larva*  are  carried  over.  First  attention  is  given  to  the  eggs, 
the  possession  of  which  renders  the  new  colony  in  a  measure  inde- 
pendent of  the  presence  of  a  queen.  Even  before  the  new  burrow  is 
dug  some  of  the  workers  load  themselves  with  eggs  and  stand  ready 
to  carry  them  in. 

The  ancient  popular  theory  that  the  communities  of  the  social 
insects  are  organized  on  a  monarchical  basis  finds  little  support  in  the 
way  of  detailed  facts.  It  has  long  been  known  that  the  nervous  sys- 
tem of  worker  bees  and  ants  is  more  highly  developed  than  that  of 
the  sexual  insects,  and  especially  the  parts  which  correspond  to  the 
brain  of  higher  animals.  Even  in  the  most  highly  organized  society 
of  the  termites  the  workers  are  the  intelligent  and  efficient  part  of  the 
community,  the  queen  having  no  other  function  than  the  laying  of 
the  eggs  from  which  the  huge  family  is  hatched.  The  termite 
"  mother,"  as  the  Africans  more  correctly  call  her,  becomes  enor- 
mously distended  and  completely  unable  to  move.  She  is  kept  with 
her  mate  in  a  special  chamber  with  very  small  entrances  through 
which  only  the  workers  can  pass,  and  even  these  openings  are 
promptly  sealed  up  with  earth  when  the  colony  is  attacked.  Among 
the  nomadic  "  driver  ants  "  the  mother  of  the  colony  does  not  lead 
the  procession  and  never  goes  abroad  in  daylight.  The  natives  of 
Liberia  say,  however,  that  in  rare  instances  she  is  seen  at  night  being 
hurried  along  by  her  numerous  family. 

Among  the  honeybees,  also,  the  workers,  rather  than  the  queen, 
take  the  initiative  in  matters  of  the  internal  management  of  the 
colony  which  lead  up  to  swarming.  Unlike  the  keleps,  the  bees  do 
not  carry  eggs  or  larvae  with  them,  and  are  hence  completely  de- 
pendent upon  the  presence  of  the  queen  to  insure  the  perpetuation  of 
the  new  colony. 

QUEENS    CARRIED   BY   WORKERS. 

If  the  kelep  queen  does  not  follow  at  once  to  the  new  nest  a  worker 
seizes  her  by  the  mandibles,  raises  her  in  the  air,  and  carries  her  over 
bodily.  This  has  been  observed  repeatedly  in  connection  with  the 
prompt  transfers  which  many  of  the  imported  colonies  made  from 
their  cages  into  the  ground.  The  queen  submits  to  this  treatment  as 
though  it  were  a  regular  occurrence,  and  remains  quiet  and  rigid 
while  being  carried  about.     In  one  instance  several  workers  also  re- 
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mained  behind,  but  were  caught  and  carried  by  their  sisters  into  the 
new  burrow.  This  simple  expedient  avoids  many  difficulties  and 
complications.  The  queen  need  not  be  possessed  of  any  instinct  of 
leading  or  accompanying  the  swarm,  as  among  the  bees,  and  there  is 
no  danger  of  her  becoming  lost  as  a  result  of  her  comparatively  de- 
ficient instincts. 

The  large  straight-edged  mandibles  of  the  kelep  are  well  adapted 
for  holding  or  carrying  objects  of  considerable  size.  Ants  with 
smaller  jaws  could  not  catch  and  sting  boll  weevils,  because  they  could 
not  hold  them  in  the  right  position.  Numerous  ants  may  be  said  to 
attack  boll  weevils,  but  are  able  only  to  seize  them  by  the  legs  or 
snouts  and  drag  them  about  for  a  time.  As  soon  as  released  the 
weevil  escapes  by  its  well-learned  trick  of  feigning  death.  The 
kelep  can  pick  the  weevil  up  bodily,  and  in  normal  positions  on  the 
stems  .of  cotton  plants  can  usually  sting  it  while  the  weevil  is  still 
u  playing  possum,"  before  it  begins  to  struggle.  It  is  accordingly 
not  without  interest  that  the  large  mandibles  and  long  legs  which 
qualify  the  kelep  as  a  weevil  destroyer  have  other  important  func- 
tions in  the  social  economy  of  the  species. 

It  may  be  mentioned  also,  as  showing  the  special  efficiency  of  the 
keleps  in  moving  their  domicile,  that  they  seldom  carry  one  egg  alone, 
but  will  often  go  to  considerable  pains  to  pick  up  two  or  three  at  a 
time.  Sometimes  the  eggs  adhere  in  considerable  numbers,  though 
not  as  in  Odontomachus,  where  they  are  cylindrical  and  are  made  up 
into  compact  bundles.  Eggs,  pupa*,  and  other  objects  are  frequently 
pushed  between  the  mandibles  by  the  end  of  the  abdomen,  brought 
up  from  below  as  in  stinging  the  boll  weevil.  Two  cocoons  are  some- 
times packed  up  in  this  way,  so  that  they  can  be  carried  together.  It 
is  also  by  virtue  of  this  same  flexibility  of  the  abdomen  that  the 
workers  are  able  to  assist  themselves  with  their  mandibles  in  the  lay- 
ing of  the  undersized  eggs  which  they  occasionally  produce. 

DIVISION    OF   A    COLONY. 

A  colony  with  twD  queens  spontaneously  divided  into  two  by  the 
departure  of  some  of  the  workers  and  one  of  the  queens.  This  inci- 
dent was  observed  in  Victoria,  Tex.,  by  Mr.  Frederick  L.  Lewton,  the 
essential  facts  being  stated  as  follows : 

On  July  22  the  ants  in  colony  No.  20  exhibited  signs  of  restlessness,  and  as 
several  had  been  found  dead  a  new  nest  was  prepared  in  a  larger  jar.  The 
two  jars  were  connected  by  means  of  a  cotton-leaf  bridge.  The  dead  ants  were 
immediately  carried  over  to  the  new  jar  and  also  the  hard  remains  of  several 
boll  weevils.  A  considerable  amount  of  earth  was  also  carried  from  the  old 
nest  to  the  new,  but  few  ants  remained  in  the  new  jar  until  its  lower  half 
was  protected  from  the  light.  The  protection  was  removed  from  the  old  jar, 
which  was  also  allowed  to  become  dry,  in  order  to  hurry  the  keleps  in  removing 
the  colony. 
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At  the  beginning  of  the  experiment  a  number  of  eggs  and  larva*  were  on  the 
surface  of  the  soil  in  the  old  nest.  One  larva  was  almost  fully  grown  and 
about  ready  to  pupate.  In  twenty-four  hours  all  the  eggs  and  larvae,  except 
the  large  one,  had  been  removed  to  the  bottom  of  the  new  jar,  while  the  one 
remaining  In  the  old  nest  had  been  taken  below  and  covered  with  loose  earth 
preparatory  to  pupating. 

In  another  twenty-four  hours  there  seemed  to  be  almost  no  communication 
between  the  two  jars  and  a  close  inspection  was  made.  Then  it  was  found  that 
the  old  colony  had  contained  two  queens.  One  of  these  had  taken  possession  of 
the  new  nest,  accompanied  by  about  half  the  workers  and  all  of  the  eggs  and 
young  larvae,  only  the  full-grown  larva  and  the  workers  remaining  with  the  other 
queen  in  the  old  nest.  This  she  would  not  desert,  in  spite  of  the  strong  light 
and  the  dryness.  The  jar  was  therefore  moistened  and  protected  from  the 
light,  and  within  five  days  the  queen  began  laying  again.  The  one  larva  began 
spinning  its  cocoon  on  July  23,  and  it  was  finished  in  about  three  hours. 

COLONIES  FOUND   WITHOUT  QUEENS. 

Several  kelep  colonies  containing  eggs  and  larvae  were  very  care- 
fully explored  in  Guatemala  without  finding  queens.  In  view  of  the 
simple  structure  of  the  nests  and  the  extremely  favorable  circum- 
stances under  which  the  work  was  done,  it  is  not  considered  probable 
that  the  queens  escaped  notice  in  all  these  instances.  It  seems  more 
likely  that  some  of  these  colonies  had  been  established  recently  with- 
out queens. 

REPLACING    A    QUEEN. 

Captive  workers  alone,  as  already  stated,  become  listless  and  con- 
fused, but  if  supplied  with  eggs  their  behavior  soon  becomes  normal. 
Several  queen  larvae  have  been  raised  in  the  laboratory  at  Victoria, 
Tex.,  the  first  two  in  a  colony  in  the  hands  of  Mr.  W.  E.  Hinds,  the 
others  by  Mr.  Argyle  McLachlan.  One  might  argue  from  Mr.  Hinds's 
experiment  great  intelligence  on  the  part  of  the  keleps.  One  of  two 
colonies  had  lost  its  queen  by  an  accident,  but  was  supplied  with  eggs 
from  another  on  the  supposition  that  a  queen  would  be  raised  to  make 
good  the  deficiency.  The  keleps  appeared,  however,  to  have  no  spe- 
cial desire  to  have  a  queen  to  support  as  long  as  they  could  secure  a 
regular  supply  of  eggs,  and  continued  to  raise  workers  only.  The 
other  colony,  however,  from  which  the  eggs  wTere  being  removed,  took 
measures  at  once  to  raise  a  new  queen,  the  deficiency  of  eggs  having 
given,  perhaps,  the  impression  that  the  fecundity  of  their  queen  was 
declining.  Two  larvae  of  unusual  size  were  raised,  one  of  which 
emerged  as  a  normal  winged  queen.  Mr.  Hinds  found  that  the  time 
required  for  the  development  of  a  queen  is  about  three  months,  the 
larval  and  pupal  stages  being  about  one  and  one-half  times  as  long  as 
those  of  the  workers. 

Two  queens  raised  by  Mr.  McLachlan  in  January  and  February, 
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1905,  spent  35£  days  in  their  cocoons,  a  period  distinctly  less  than  that 
of  two  worker  pupae  of  the  same  colony  at  the  same  time,  which  took 
40£  and  39  days,  respectively.  These  queens  were  raised  in  the  same 
queenless  colony  previously  referred  to,  after  the  supply  of  fresh  eggs 
was  cut  off.  This  would  seem  to  show  that  a  scarcity  of  eggs  rather 
than  the  bodily  absence  of  the  queen  may  be  necessary  to  set  the  work- 
ers to  the  development  of  a  new  queen.  Certain  it  is  that  there  is  no 
such  obvious  reaction  to  the  presence  of  a  queen  as  among  the  bees. 
If  the  accounts  of  Maeterlinck  and  other  observers  are  to  be  credited, 
there  would  seem  to  be  among  bees  either  a  distinct  system  of  royal 
etiquette  or  some  direct  unexplained  influence  upon  the  actions  of  the 
workers. 

And  one  may  mention  here  the  curious  fact  that  the  workers  always  avoid 
turning  their  backs  on  the  queen.  No  sooner  has  she  approached  a  group  than 
they  will  invariably  arrange  themselves  so  as  to  face  her  with  eyes  and 
antenna*,  and  to  .walk  backwards  before  her.  It  is  a  token  of  respect,  or  of 
solicitude  that,  unlikely  as  it  may  seem,  is  nevertheless  constant  and  general.** 

TYPES  OF  SOCIAL  ORGANIZATION  AMONG  INSECTS. 

Insects  of  several  natural  groups  might  be  described  as  social.  The 
larva?  of  certain  Lepidoptera  remain  together  and  even  make  com- 
munity webs  or  cocoons.  Some  of  the  bark  lice  (Psocida?)  also  pas- 
ture in  droves,  and  in  their  younger  stages  spin  continuous  silk  can- 
opies over  their  feeding  places.  These  communities,  while  obviously 
held  together  by  social  instincts,  are  in  no  proper  sense  to  be  termed 
organized,  no  division  of  labor  or  diversity  of  form  or  structure  hav- 
ing arisen  as  a  result  of  the  merely  gregarious  association  of  indi- 
viduals. Among  the  Ilymenoptera  some  of  the  wrasps  of  the  family 
Eumenida?  represent  this  primitive  social  condition.  Maeterlinck  has 
traced  the  social  development  of  the  honeybee.5 

For  an  adequate  outline  of  the  diversity  of  breeding  habits  it  seems 
necessary  to  recognize  at  least  six  types  of  social  organization  among 
insects.  The  contrasts  between  the  different  biological  conditions 
found  in  the  several  forms  of  insect  society  can  best  be  shown  by  brief 
formal  descriptions. 

a  Maeterlinck,  M.,  1901,  The  Life  of  the  Bee,  p.  214. 

»  "  We  find  even  to-day,  among  the  melliferous  Ilymenoptera,  all  the  stages  of 
progressive  civilization  of  our  own  domestic  hee.  At  the  hottom  of  the  scale 
we  find  her  working  alone,  in  wretchedness,  often  not  seeing  her  offspring  (the 
Prosopis,  the  Colletes,  etc.)  ;  sometimes  iiviug  in  the  midst  of  the  limited  family 
that  she  produces  annually  (as  in  the  case  of  the  humblehee).  Then  she  forms 
temporary  associations  (the  Pauurgi,  the  Dasypoda?,  the  Halicti,  etc.),  and  at 
last  we  arrive,  through  successive  stages,  at  the  almost  perfect  but  pitiless 
Boclety  of  our  hives,  where  the  individual  is  entirely  merged  in  the  repub- 
lic   *     *     *."— Maeterlinck,  M.,  1901,  The  Life  of  the  Bee,  p.  31. 
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THE   TERMITE   SOCIETY. 

Interbreeding  maintained  by  a  simultaneous  annual  concourse  of  all  the  recently 
matured  insects  of  both  sexes. 

Colony  founded  by  a  pair  of  sexual  insects  which  remain  permanently  mated. 

Wings  provided  with  transverse  sutures  which  enable  the  insects  to  break  them 
off  readily  by  an  upward  bending  of  the  abdomen.  Both  sexes  shed  their 
wings  in  this  manner  as  soon  as  they  have  associated  in  pairs,  and  then 
begin  digging  in  the  ground. 

Workers  of  botli  sexes  always  wingless,  numbered  by  thousands  or  even  by 
millions,  generally  of  diverse  form,  or  of  two  or  more  distinct  castes — sol- 
diers, nurses,  etc. 

Several  of  these  features  are  not  shared  by  any  of  the  types  of 
organization  found  among  the  bees,  wasps,  ants,  or  other  Hymenop- 
tera.  It  is  only  among  the  termites  that  the  males  are  regularly 
found  with  the  females  in  the  nests.  Among  the  Hymenoptera  the 
males  are  relatively  short-lived  and  take  no  part  in  the  work  of  the 
colony.  Sometimes  they  are  not  even  tolerated  in  the  nests.  A  single 
fecundation  suffices  for  the  lifetime  of  the  queen  bee  or  ant,  while 
among  the  termites  the  process  is  probably  repeated.  Copulation 
has  never  been  observed  among  the  termites;  it  does  not  take 
place  during  the  mating  flight,  as  among  the  bees.  The  wings  of 
Hymenoptera  are  not  provided  with  sutures  to  render  them  easily 
detachable.  Males  are  permanently  winged  in  all  the  groups;  in 
some  the  workers  are  wingless,  and  in  some  the  females  also.  Among 
the  ants  the  queen  is  artificially  wingless,  as  in  the  termites.  She  bites 
off  her  own  wings  after  the  marriage  flight. 

Perhaps  the  most  fundamental  peculiarity  of  the  termite  organiza- 
tion lies  in  the  fact  that  the  workers,  soldiers,  nurses,  or  whatever  the 
various  castes  may  be  called,  are  of  both  sexes,  instead  of  being  unde- 
veloped females  only,  as  among  the  bees  and  ants.  Whether  a  young 
bee  larva  shall  develop  into  a  queen  or  become  stunted  into  a  worker 
or  so-called  "  neuter  "  depends  upon  the  quantity,  and  perhaps  also 
the  quality,  of  the  food  supplied  to  it.  Among  the  honeybees  special 
brood  cells  are  prepared  in  advance  for  the  males,  the  workers,  and 
the  queens  which  the  colony  proposes  to  raise, 

EXPLANATIONS   OF    WORKER    CASTE. 

It  has  been  supposed  that  the  differentiation  of  the  members  of 
termite  colonies  is  governed  in  the  same  manner,  by  nutrition  merely, 
but  this  is  rendered  very  doubtful  by  the  fact  stated  above,  that  the 
wrorkersof  all  the  different  castes  represent  stunted  individuals  of  both 
sexes.  Another  serious  weakness  in  the  nutrition  theory  lies  in  the 
fact  that  the  larva?  of  the  termites  are  not  mere  helpless,  inactive 
grubs,  as  in  all  the  social  Hymenoptera,  but  are  quite  as  capable  of 
locomotion  as  the  adult  workers,  and  are  always  traveling  about  to 
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all  parts  of  the  nests,  so  that  the  application  of  a  consistent  regimen 
of  feeding  would  become,  humanly  speaking,  impossible. 

In  some  of  the  relatives  of  the  kelep  native  in  Texas,  Professor 
Wheeler  has  found  that  there  is  no  clear  distinction  between  the 
fertile  females  and  the  workers,  a  condition  which  he  ascribed  to  the 
desultory  feeding  habits  of  the  insects.0  The  deficiency  may  be  con- 
nected, however,  with  the  more  backward  social  organization  of  the 
Texan  species.  The  keleps,  with  the  same  predaceous  habits,  seem 
always  to  be  able  to  produce  the  two  well-defined  types;  at  least  no 
intermediate  forms  have  been  observed. 

The  question  has  not  been  put  to  an  experimental  test  as  yet,  but 
the  suggestion  has  arisen  in  connection  with  the  kelep  that  the  de- 
velopment of  a  larva  into  a  worker  may  be  brought  about  in  the  early 
stages  by  withholding  food,  it  having  been  noticed  that  the  larvae 
grow  very  slowly  at  first,  but  after  they  reach  a  certain  size  they  often 
complete  their  development  with  great  rapidity.  A  superabundance 
of  food  or  a  special  solicitude  for  the  younger  larvae  might  induce 
the  development  of  queens  without  the  necessity  of  supposing  that 
the  insects  proceed  by  any  deliberate  intention. 

But  even  among  the  keleps  the  worker  caste  is  hardly  to  be 
explained  merely  by  inadequate  nutrition,  for  the  reason  that  it 
possesses  positive  as  well  as  negative  characters  and  instincts  which 
the  queens  do  not  have,  and  which  they  probably  never  had  in  the 
evolutionary  history  of  the  species.  As  previously  stated,  it  is  well 
known  that  among  the  bees  and  ants  the  nervous  system,  and 
especially  the  part  which  corresponds  to  the  brain  of  the  higher 
animals,  is  much  more  highly  developed  in  the  workers  than  in  the 
sexually  perfect  insects,  and  this  is  accompanied  by  the  accentuation 
in  the  workers  of  the  social  instincts  by  which  the  colony  is  main- 
tained. 

HIGHLY    SPECIALIZED    WORKER   CASTES. 

The  more  recent  evolutionary  changes  among  social  insects  have 
been  largely  in  the  direction  of  the  workers,  the  males  and  females 


*  "  Now.  while  we  can,  |>erhaps,  understand  how  these  more  specialized  ants 
may  manage  to  control  the  quantity  and  quality  of  liquid  food  regurgitated 
from  their  own  crops  and  salivary  glands,  it  is  not  so  easy  to  understand  how 
ants  can  exercise  such  control  when  they  adopt  a  capricious  method  of  feeding 
like  that  of  the  Ponerime.  Such  a  method  can  hardly  produce  clear-cut  results, 
I.  e.,  either  workers  or  fertile  females.  And  a  comparative  study  of  the  better- 
known  species  of  Ponerime  shows  that  in  certain  secies,  at  least,  there  is  no 
such  sharp  distinction  between  the  sterile  and  fertile  female  as  we  find  in  the 
more  specialized  ants.  Not  only  is  the  female  sex  in  a  state  of  morphological 
and  physiological  instability — i.  e.,  di-  or  even  tri-morphic — but  the  male  sex 
also  is  sometimes  dimorphic,  at  least  in  the  same  genus,  if  not  in  the  same 
species."— Wheeler,  W.  M.,  1901,  Biological  Bulletin,  2:28. 
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retaining  more  nearly  the  characters  and  habits  of  their  nonsociai 
ancestors.  The  development  of  the  workers  has  not  been  confined, 
however,  merely  to  the  more  highly  specialized  nervous  system  and 
instincts.  In  many  of  the  ants  and  termites  there  are  two,  and  some- 
times three  or  four,  distinct  kinds  of  workers,  very  different  from 
each  other  and  equipped  with  an  equal  diversity  of  instincts  for 
.undertaking  special  parts  of  the  work  of  the  social  organization. 
One  of  the  African  termites  has  soldiers  with  immensely  large  heads 
and  biting  mandibles,  whose  sole  function  is  that  of  defending  the 
colony.  When  the  wall  of  the  nest  is  broken  they  sally  out  to  en- 
gage the  intruder.  They  are  wholly  devoted  to  this  purpose,  and 
lack  even  the  instinct  to  return  again,  and  soon  perish  from  exposure 
to  the  drier,  outside  atmosphere.  A  second  form  of  worker,  also 
with  large  heads,  but  much  smaller  jaws,  will  not  leave  the  nest  to 
fight,  but  appears  to  control  the  erection  of  new  walls,  though  it  does 
not  itself  carry  earth,  a  work  performed  entirely  by  the  third 
caste,  which  might  be  called  the  worker  proper.  These  build  the 
nests  and  bring  in  the  dead  wood,  which,  after  a  period  of  curing, 
is  made  into  fungus  gardens.  The  fourth  caste  is  small  and  slender, 
and  neither  fights  nor  carries  earth,  but  is  occupied  with  the  manage- 
ment of  the  eggs  and,  presumably,  also  with  the  feeding  of  the  young 
larvae. 

We  may  be  sure  that  this  high  degree  of  specialization  of  castes 
has  come  about  during  the  period  of  social  organization.  How  the 
queens  are  able  to  give  birth  to  these  distinct  kinds  of  offspring  is 
unexplained  as  yet,  either  by  difference  ofthutrition  or  by  any  of  the 
theories  of  hereditary  transmission  applied  to  the  other  groups  of 
animals. 

Professor  Weismann  has  appreciated  the  inadequacy  of  the  nutri- 
tion theory,  even  with  reference  to  the  honeybee,  and  has  attempted 
to  explain  the  worker  caste  by  means  of  his  well-known  theory  of 
determinants.0 


<*  "  This  explanation  [nutrition],  however,  even  if  correct  as  regards  the  degen- 
erated parts  of  the  workers,  does  not  sufficiently  account  for  the  other  differ- 
ences between  the  two  kinds  of  females.  For  the  workers  are  not  Inferior  to 
the  queen  bee  in  all  respects.  On  the  contrary,  the  worker's  sting  is  straighter. 
longer,  and  stronger,  and  is  provided  with  more  teeth  than  the  queen's.  Tin* 
wings,  moreover,  are  longer,  the  tarsal  segment  of  the  hind  limb  is  provided 
with  the  well-known  brush,  and  the  tibia  has  a  depression  known  as  the 
'  pocket '  for  carrying  the  masses  of  pollen  which  the  insect  collects.  These  two 
characteristic  parts  are  wanting  in  the  queen.  Important  differences  must  also 
exist  as  regards  the  minute  structure  of  the  brain,  for  the  instincts  of  the 
queen  are  very  different  from  those  of  the  workers.  After  fertilization  has 
taken  place  the  queen  lays  eggs,  but  she  neither  gathers  honey  from  flowers, 
excretes  wax,  nor  makes  the  honeycomb.  It  is  therefore  incredible  that  the 
queen  and  workers  should  be  formed  by  the  agency  of  similar  determinants. 
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It  is  apparent,  however,  from  what  has  been  said  regarding  the 
termites  of  Liberia  that  Professor  Weismann  has  greatly  underesti- 
mated the  difficulties  which  his  theory  of  heredity  would  encounter 
in  that  group.  As  the  various  castes  are  not  separated  on  sexual 
lines,  there  are  five  forms  of  each  sex,  or  possibly  six  if  complemental 
or  substitution  royalties  are  developed.  Instead,  therefore,  of  three 
or  four  kinds  of  determinants  there  would  need  to  be  ten  or  twelve 
kinds,  and  since  it  would  be  necessary  to  provide  in  the  same  way  for 
the  preliminary  stages  of  the  various  castes  more  than  a  score  of 
different  determinants  would  need  to  be  predicated — too  many,  it 
would  seem,  to  leave  us  much  confidence  in  this  method  of  accounting 
for  the  existence  of  the  worker  caste. 

THE    ANT   SOCIETY. 

Interbreeding  maintained  by  a  simultaneous  annual  coucourse  or  mating  flight 
of  all  the  recently  matured  insects  of  both  sexes. 

Colony  founded  by  a  solitary  fecundated  female. 

Wings  present  on  young  females,  but  bitten  off  after  the  mating  flight. 

Workers  always  wingless,  often  to  be  numbered  by  thousands,  commonly  of 
diverse  form  or  of  two  or  more  distinct  castes.  Workers  of  different  col- 
onies of  the  same  species  actively  hostile. 

Numerous  deviations  from  this  type  of  organization  are  to  be  ex- 
pected among  the  various  families  of  the  tropical  ants,  the  habits  of 
which  are  still  very  imperfectly  known.  The  colonies  of  many  ants, 
too,  are  compound,  a  part  of  the  young  females  remaining  in  the 
parental  nest.     Miss  Fielde  describes  such  a  colony  of  Stenamma 

The  germ  plasm  must  contain  double  determinants  for  certain  parts  of  the  body 
of  the  queen  and  workers,  respectively.  Hut  as  we  have  already  assumed  the 
existence  of  double  determinants  for  the  formation  of  male  and  female  bees, 
or  at  any  rate  for  the  development  of  those  parts  which  differ  in  the  two  sexes, 
we  can  only  make  the  further  assumption  that  the  4  female '  halves  of  the 
double  determinants  may  themselves  consist  of  two  halves,  corres|>onding  to 
the  queen  and  worker,  respectively,  and  that  each  of  these  halves  must  naturally 
be  looked  upon  as  a  complete  determinant  as  regards  size  and  structure.  *  *  * 
In  the  case  of  bees  the  factor  that  determines  which  of  the  two  halves  of  the 
'female*  determinant  is  to  become  active  seems  to  be  the  quality  of  the  food 
supplied  to  the  larva,  so  that  the  critical  moment  only  arrives  long  after  the 
termination  of  embryogeny  and  before  the  chrysalis  stage  is  reached.  *  *  * 
We  might,  however,  also  assume  the  existence  of  three  independent  determinants 
side  by  side,  so  arranged  that  they  become  active  under  other  definite  influences, 
and  this  conception  would  better  agree  with  the  unavoidable  assumption  that 
the  three  determinants  which  act  vicariously  are  of  a  similar  size.  *  *  * 
The  termites,  in  addition  to  the  workers  or  stunted  females,  possess  **  soldiers," 
or  males  in  which  the  sexual  organs  are  stunted,  which  i>ossess  very  strong 
mandibles  and  differ  in  other  Important  structural  details  from  the  ordinary 
males.  In  this  case,  therefore,  four  determinants  must  be  present,  each  capable 
of  being  substituted  for  another,  and  only  one  of  which  can  be  active  at  a  time." — 
Weismann,  A.,  1893,  The  Germ  Plasm :  A  Theory  of  Heredity,  377-379. 
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fulmtm  scattered  over  an  area  90  yards  in  diameter,  and  states  that 
she  has  been  "  unable  tcTfind  any  other  colony  of  Stenammas  in  its 
vicinage."  • 

THE  BUMBLEBEE   SOCIETY. 

Interbreeding  maintained  by  free  flight  of  males  during  the  period  of  emergence 

of  young  females. 
Colony  founded  by  a  solitary  fecundated  female,  the  males  and  workers  not 

surviving  the  winter. 
Workers  permanently  winged  like  the  sexual  adults. 

The  organization  of  many  of  the  social  wasps  is  essentially  the 
same  as  that  of  the  bumblebee.  This  close  similarity  of  social  habits 
has  been  accepted  by  many  entomologists  as  an  evidence  of  relation- 
ship between  the  two  groups,  but  the  present  tendency  is  toward  the 
view  that  the  social  organization  has  been  attained  independently. 

THE   HONEYBEE   SOCIETY. 

Interbreeding  maintained  by  the  free  flight  of  males  Muring  the  swarming  sea- 
son, when  they  are  permitted  to  feed  in  any  of  the  nests.  The  young 
queens  emerge  from  the  nests  for  a  nuptial  flight,  in  which  fecundation  is 
accomplished. 

Colony  established  by  subdivision  of  the  workers  of  an  older  swarm,  accom- 
palned  either  by  the  old  queen  or  by  a  young  queen  still  unfertilized. 

Males  short  lived,  usually  not  tolerated  in  the  nests  except  during  the  period 

*       of  emergence  of  newly  aduit  females. 

Females  permanently  winged,  but  the  wings  used,  normally,  only  hi  the  nuptial 
flight  and  in  that  of  swarming. 

Workers  permanently  winged,  of  one  caste,  or  of  slightly  different  castes,  num- 
bered by  thousands.  The  workers  of  different  colonies  are  not  actively 
hostile  except  to  marauding  intruders. 

THE   KELEP  SOCIETY. 

Interbreeding  probably  maintained  by  the  visits  of  the  males  to  the  various 
adjacent  nests ;  no  concourse  or  nuptial  flight  of  females. 

Colony  established  by  a  body  of  workers  from  an  older  community.  The  work- 
ers carry  eggs,  larva?,  and  queen  with  them  for  the  complete  equipment  of 
the  new  nest. 

Males  permanently  winged,  but  apparently  not  inclined  to  fly;  tolerated  lu  all 
nests,  aud  probably  present  throughout  the  year. 

Femaies  winged  at  first,  but  not  known  to  fly  or  emerge  from  the  nest 

Workers  wingless,  all  of  one  form  or  caste,  numbered  by  hundreds ;  not  actively 
hostile. 

In  other  genera  of  the  same  family  normally  wingless  queens  are 
frequently  found.  In  some  only  wingless  queens  are  known ;  in  others 
some  are  winged  and  others  wingless,  with  no  differences  in  other 

«Fielde,  A.  M.,  1904,  Biological  Bulletin,  7:245. 
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respects.  Fecundation  inside  the  nest  has  also  been  observed  in  a 
member  of  the  Poneridse,  or  kelep  family,  as  already  noted. 

Though  no  doubt  attained  independently,  the  resemblance  of  the 
kelep  social  organization  to  that  of  the  bees  is  fully  as  striking  as  the 
parallel  between  the  ants  and  the  termites.  The  most  serious  dif- 
ference lies  in  the  fact  that  the  queen  bee  must  go  out  of  the  nest  to 
be  fertilized.  Both  the  keleps  and  the  bees  are  able  to  raise  new 
queens  as  long  as  eggs  are  obtainable,  but  the  danger  of  failure  is 
much  greater  with  the  bees  because  of  the  vicissitudes  of  the  marriage 
flight  to  which  the  young  queen  is  subjected.  In  the  habit  of  an  open- 
air  mating  the  bees  resemble  the  butterflies,  dragon  flies,  and  other 
nonsocial  insects.  Mating  inside  the  nests  represents  a  more  advanced 
and  much  more  practical  social  system. 

It  is  not  difficult  to  assign  a  reason  for  a  frequent  subdivision  of 
colonies  as  a  feature  of  the  social  economy  of  the  kelep.  A  large  col- 
ony of  predaceous  insects  would  soon  exhaust  the  insect  fauna  of  its 
immediate  neighborhood.  It  could  maintain  itself  only  as  the  drivers 
do,  by  foraging  widely  and  changing  quarters  frequently.  The  keleps 
do  not  go,  apparently,  more  than  a  few  feet  from  their  burrows.  They 
seem  ready  to  move  their  nests  to  more  favorable  locations,  but  these 
migrations  are  also,  in  all  probability,  for  short  distances  only, 
though  the  Guatemalan  Indians  say  that  the  keleps  will  come  in  from 
neighboring  areas  and  occupy  a  cotton  field  after  the  crop  has  bean 
planted. 

THE   DRIVER    SOCIETY. 

Interbreeding  maintained  by  annual  emergence  and  free  flight  of  large  numbers 

of  males. 
Colonies  nomadic,  probably  increasing  by  the  subdivision  of  migratory  hordes. 

Larva?  carried  about  by  the  workers  for  long  distances. 
Females  wingless,  probably  never  emerging  from  the  nest  unless  carried  by  the 

workers. 
Workers  wingless,  of  two  or  more  castes — soldiers,  nurses,  etc.     Numbered  by 

hundreds  of  thousands,  or  millions. 

The  African  "  drivers  "  and  the  army  ants  of  the  American  tropics 
represent  another  group  of  social  insects  popularly  associated  with 
the  true  ants  because  the  workers  are  wingless.  In  Liberia  the  males 
sometimes  fly  to  lights  in  the  evening  in  large  numbers,  which  may 
indicate  a  definite  breeding  season  for  the  sexual  adults.  Most  Do- 
rylidae  have  been  described  from  workers  and  males,  very  few  females 
being  known  to  science.  The  winglessness  of  the  females  may  be  said 
to  advertise  the  distinctness  of  their  social  economy  from  that  of  the 
true  ants,  and  to  ally  them  with  the  Mutillidse.    Doctor  Ashmead  has 
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also  pointed  out  to  me  the  strong  similarity  of  the  males  of  Dorylus 
to  those  of  the  wasps  of  the  East  Indian  Vespa  doryloides  Saussure.a 

The  scant  evidence  thus  far  obtained  seems  to  show  that  a  colony 
of  drivers  has  only  one  large,  distended  queen,  like  that  of  the  Ter- 
mites. Emery  notes  that  the  last  joints  of  the  legs  are  usually 
broken  off  in  the  specimens  known  to  him.6  Such  mutilation  may 
well  arise  while  the  huge  creature  is  being  dragged  about,  as  stated 
by  the  native  Africans. 

The  interesting  feature  of  the  drivers,  from  the  standpoint  of  the 
study  of  the  kelep,  lies  in  the  fact  that  the  differences  between  them 
and  the  true  ants  are  in  several  respects  the  same,  though  much  more 
accentuated  than  between  the  ants  and  the  kelep.  Thus,  interbreeding 
is  accomplished  in  both  groups  by  the  circulation  of  the  males,  the 
females,  apparently,  never  emerging  from  the  nests.  The  drivers 
carry  their  larvae,  and  presumably  their  queens  also,  for  long  dis- 
tances, their  close  ranked,  rapidly  moving  columns  sometimes  requir- 
ing several  hours  to  pass  a  given  point.  In  food  habits,  too,  they 
are  carnivorous,  like  the  keleps.  They  not  only  capture  insects  and 
other  arthropods,  but  young  or  helpless  vertebrates  also.  Active 
creatures  even,  like  rats  and  mice,  are  often  secured,  the  pain  inflicted 
by  the  bites  of  the  drivers  causing  them  to  roll  about  on  the  ground 
and  thus  permit  more  and  more  of  their  diminutive  enemies  to 
attack  them.  Any  animal  too  large  to  be  carried  away  by  a  single 
worker  is  cut  in  pieces.  The  kelep  follows  the  more  social  plan  of 
moving  large  insects  and  centipedes  by  the  combined  strength  of 
several  workers.  The  drivers  are  also  like  keleps  in  having  a  sting 
which  they  do  not  use  as  a  weapon  of  offense  against  man,  but  they 
bite  viciously  and  will  not  let  go,  even  though  their  bodies  be  pulled 
loose  from  their  heads. 

The  association  of  the  keleps  with  the  drivers  permits  a  better 
appreciation  of  their  habits  in  two  respects.  First,  the  apparently 
high  development  of  their  instinct  of  place  or  ability  to  find  their 
wav  about,  even  in  new  situations.     The  drivers  are  fierce  warriors, 


a  Doctor  Ashmead  informs  me  that  the  males  of  the  tribe  Amblyponina\  near 
relatives  of  the  kelep,  are  very  closely  similar  to  those  of  the  Mutillida\  even  to 
the  structure  of  the  petiole  and  the  venation  of  the  anterior  wings. 

The  flying  to  lights  of  the  males  of  the  Dorylidas  or  drivers,  is  also  shared  by 
the  males  of  Myrmosa  and  related  genera  of  parasitic  wasps  formerly  placed  in 
the  Mutillida\  but  which  Doctor  Ashmead  now  separates  as  a  distinct  family. 
Myrmosidre.  intermediate  between  the  Mutilllda?  and  Vespida?,  but  having  wing- 
less females  like  the  Mutillldw  and  the  Dorylidnp.  Some  of  the  Bethylida?  also 
have  wingless  females,  but  these  are  not  supposed  to  have  any  close  affinities 
with  the  other  families.  The  Thynnida*,  which  have  been  thought  to  connect 
witli  the  Mutillida*  and  the  ants,  likewise  have  wingless  females.  Finally,  a 
few  of  the  Mutillidre  are  wingless  in  both  sexes. 

&  Emery,  E.,  1895,  Ann.  Soc.  Entom.,  France,  04 :73. 
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which  actively  pursue  and  capture  their  prey.  They  are  to  be 
described  as  predatory,  while  the  keleps  are  merely  predaceous,  and 
like  many  other  predaceous  animals  their  movements  are  slow  and 
deliberate  except  when  they  make  a  final  spring  to  seize  their  game. 
The  slow  movements  of  the  kelep  thus  conduce  to  its  efficiency  as  a 
hunting  insect,  and  may  be  looked  upon  as  an  evidence  of  specializa- 
tion in  this  direction.  Odontomachus  and  the  Texan  Ponerida?,  so 
far  as  observed,  are  quicker  and  more  excitable  under  ordinary  cir- 
cumstances, but  they  seem  not  to  have  developed  any  such  skill  in 
capturing  quick-moving  insects.  The  similarity  of  the  keleps  to 
the  drivers  is  greater,  however,  when  the  colony  moves  and  the  eggs, 
larva*,  pupae,  cocoons,  and  queens  are  carried  over  to  the  new  furrow. 
In  one  instance  a  few  of  the  workers  refused  to  leave  the  old  nest, 
but  the  majority  would  not  permit  the  colony  to  be  divided  in  this 
way  and  finally  captured  and  carried  off  the  unwilling  members  in 
the  same  way  that  the  queen  is  removed.  One  of  the  Brazilian  rela- 
tives of  the  kelep  is  described  by  Bates  as  marching  about  in  the 
forests  in  a  manner  which  must  give  them  a  considerable  resemblance 
to  the  drivers.0 

It  is  true,  of  course,  that  the  keleps  and  the  drivers  are  very  dis- 
tinct, but  careful  comparison  will  show  that  the  differences  are  in 
degree  rather  than  in  kind.  They  represent  possible  developments 
from  the  same  primitive  system  of  organization,  while  to  find  a 
common  starting  point  with  the  ants  it  may  l)e  necessary  to  go  back 
to  the  nonsocial  stage.  Structurally,  too,  the  keleps  are  very  differ- 
ent from  the  drivers,  but  the  genus  Cerapachys  and  its  allies  are 
referred  by  some  authors  to  the  Ponerida?  and  by  others  to  the 
Dorylida?.  It  should  lie  no  more  surprising  that  some  of  the  habits 
of  the  true  ants  should  be  approximated  by  other  groups  of  inde- 
pendent origin  than  that  the  bees  and  wasps,  or  that  the  true  ants 
and  the  termites,  should  be  so  similar. 

The  idea  that  any  existing  group  of  organisms  has  given  rise  to 
another  group  is  generally,  and  probably  always,  erroneous.  With 
respect  to  any  given  character,  one  group  may  remain  primitive  while 
another  has  advanced,  but  nothing  organic  is  stationary,  and  the  fact 
that  a  plant  or  animal  is  primitive  in  one  respect  may  well  be  taken 
as  a  suggestion  that  good  progress  has  been  made  in  some  other. 

Looked  upon  as  ants,  the  kelep  and  its  relatives  are  undoubtedly 
primitive,  since  they  are  more  like  wasps  than  like  other  ants,  but  the 

a  ••  We  were  amazed  at  seeing  ants  an  inch  and  a  quarter  in  length  and  stout 
in  proportion  marching  iu  single  tile  through  the  thickets.  These  belong  to  the 
species  called  Dinoponcra  grandis.  Its  colonies  consist  of  a  small  number  of 
individuals,  and  are  established  about  the  roots  of  slender  trees.  It  is  a  sting- 
ing species,  but  the  sting  is  not  so  severe  as  in  many  of  the  smaller  kinds." — 
Bates,  H.  \\\,  1S75,  Naturalist  on  the  River  Amazon,  p.  9,  ed.  4. 
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theory  that  their  social  organization  must  also  represent  the  primitive 
condition  of  the  true  ants  seems  not  to  find  confirmation  in  fact.  The 
relatively  small  size  of  the  colonies  does  not  make  them  homologous 
with  incipient  ant  colonies.  They  represent  a  different  system  of 
social  organization.  An  increase  in  the  size  of  the  colonies  of  the 
keleps  would  not  carry  them  in  the  direction  of  the  true  ants,  but 
toward  that  of  the  drivers,  unless  they  changed  their  habits  and 
became  vegetarians.0 

These  various  considerations  do  not  exclude,  of  course,  the  possi- 
bility that  some  of  the  families  now  included  among  the  true  ants 
may  have  descended  from  Ponerid  stock,  but  if  so  we  may  expect  to 
find  that  their  breeding  habits  are  not  those  now  ascribed  to  ants  as 
a  natural  group,  it  being  highly  improbable  that  insects  which  had 
become  completely  socialized,  like  the  keleps,  should  abandon  this 
condition  and  return  to  the  relatively  crude  and  wasteful  system  fol- 
lowed by  the  ants  and  termites. 

AMBIGUOUS  USE  OF  THE  TERM  "SWARM." 

Care  has  been  taken  in  the  preceding  diagnoses  of  the  types  of 
social  organization  to  refer  to  the  simultaneous  annual  emergence 
of  winged  individuals  of  both  sexes  as  a  concourse,  reserving  the 
term  swarm  for  its  original  use  with  the  bees,  and  for  an  entirely 
analogous  application  to  the  kelep. 

With  the  bee  and  the  kelep  the  swarm  is  made  up  of  workers 
(undeveloped  females),  and  it  is  obviously  incorrect,  or  at  least  very 
inexact,  to  apply  the  same  word  to  a  collection  of  winged  adults 
of  both  sexes,  as  among  the  ants  and  termites. 

Swarming,  as  with  the  bee  and  the  kelep,  is  a  process  which  does 
not  take  place  at  all  in  the  other  types  of  social  organization.  It 
results  in  the  foundation  of  a  new  colony  by  the  spontaneous  subdi- 
vision of  the  workers  of  an  older  community,  an  occurrence  not  known 
among  the  termites  and  true  ants. 

The  simultaneous  emergence  of  the  newly  matured  males  and 
females  from  all  the  nests  of  the  species  has  for  its  object  cross- 
fertilization.  It  is  a  time  specialization  not  attained  by  the  honey- 
bees nor  by  the  keleps,  among  which  facilities  for  interbreeding  are 
maintained  throughout  the  season.  The  swarming  of  the  bee  and 
the  kelep  has,  in  fact,  no  connection  with  the  cross- fertilization  of  the 

o  If  the  laying  of  few  eggs  and  living  in  small  colonies  is  to  be  looked  upon  as 
a  primitive  character,  the  genus  Poncra  is  the  most  backward  of  the  American 
heries  of  Ponerida?  and  the  kelep  the  most  advanced.  Such  a  criterion  can  not 
be  applied  at  random,  however,  since  specialization  may  tend  toward  restricted 
fecuudity  as  well  as  in  the  opposite  direction.  Whether  an  Insect  would  prosper 
best  in  colonies  of  10,  100.  or  1.000  would  depend  on  its  habits  and  environment 
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sexual  insects,  which  may  take  place  either  before  or  after  the  division 
of  the  colony. 

DETERMINATE  AND  INDETERMINATE  COLONIES. 

An  insect  colony  in  which  all  the  eggs  are  furnished  by  a  single 
laying  queen  is  a  strictly  determinate  organization ;  that  is,  it  reaches 
a  natural  limit  after  the  mother  insect  dies  or  ceases  to  produce.  The 
queens  of  ants  and  termites  are  sometimes  enormously  fertile  and  live 
for  many  years,  so  that  determinate  colonies  may  sometimes  attain 
large  size. 

Colonies  may  be  called  indeterminate  when  the  social  economy  of 
the  insect  is  such  that  a  lost  queen  can  be  replaced.  This  is  the  case 
with  the  honeybee,  which  may  be  said  to  have  a  simple  indeterminate 
colony  because  each  hive  has  but  a  single  laying  queen.  Colonies 
with  more  than  one  egg-producing  queen  may  be  called  compound 
indeterminate.  This  condition  has  been  reached  in  two  different 
ways.  Some  of  the  termites,  for  example,  are  able  to  replace  a  lost 
queen  by  what  are  called  complemental  queens,  individuals  which  are 
brought  to  a  precocious  sexual  maturity,  but  without  becoming  fully 
winged.  Other  termites,  such  as  the  South  European  Termcs  luci- 
fugus  studied  by  Grassi,  seem  to  have  gone  over  entirely  to  the  com- 
plemental queen  basis,  thus  reaching  a  completely  indeterminate 
organization.  With  the  ants  the  same  result  has  been  reached  in  a* 
slightly  different  manner.  Some  of  the  young  queens  are  fertilized 
and  drop  their  wings  before  emerging  from  the  parental  nest,  and, 
being  tolerated  by  their  mother  and  sisters,  they  remain  to  contribute 
to  the  numerical  prosperity  of  the  family. 

A  condition  very  similar,  superficially,  to  that  of  the  clustered  col- 
onies of  the  keleps  is  to  be  found  in  certain  ants  and  termites  which 
have  the  habit  of  making  what  might  be  called  multiple  nests.  In- 
stead of  constructing  a  single  compact  dwelling,  a  colony  may  spread 
out  into  several  distinct  burrows  or  nests,  connected  by  galleries, 
sometimes  very  long.  An  instance  of  this  among  the  ants  has  been 
cited  already  on  page  27.  "  In  one  species  of  the  termites,  a  single  col- 
ony often  builds  numerous  nests  of  considerable  size  on  widely  sepa- 
rated branches  of  the  same  or  neighboring  trees  in  the  forests  of 
Liberia.  The  queen,  however,  does  not  live  in  these  aerial  summer- 
houses,  the  eggs  being  carried  up  by  the  nurses  through  the  galleries 
which  connect  with  subterranean  burrows. 

It  is  conceivable,  however,  that  the  compound  indeterminate  colony 
might  have  originated  in  a  more  direct  manner  among  insects  which 
have  never  passed  through  the  determinate  stage  of  social  organiza- 
tion.    Social  organization  probably  began,  as  already  suggested,  with 
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a  condition  of  gregarious  association  of  equal  individuals.  With 
the  ancestors  of  the  termites  and  ants  this  became  gradually  more 
centralized  and  specialized  until  a  completely  monarchical  system  was 
attained,  which  is  still  followed,  at  least  in  the  early  stages  of  new 
colonies. 

With  the  kelep,  however,  there  is  no  indication  of  a  social  history 
of  this  kind.  The  primitive  society  of  equal  individuals  became 
specialized  into  two  castes,  the  workers  and  the  layers,  so  to  speak, 
but  there  is  nothing  in  the  habits  of  the  insect  to  indicate  that  there 
ever  was  a  definite  restriction  to  one  fertile  female  for  a  colony. 

COMPLETE  SOCIALIZATION  OF  THE  KELEP. 

With  the  ants  the  colonies  are  founded  by  solitary  queens  and  held 
apart  by  definite  instincts  of  hostility,  but  the  keleps  separate  into 
small  colonies  merely  for  economic  reasons,  as  it  were,  to  find  new 
feeding  grounds.  The  colony  itself  is  a  different  social  phenomenon 
in  the  two  groups.  Viewed  from  what  might  be  called  the  geo- 
graphical standpoint  a  colony  in  a  new  place  is  a  new  colony,  how- 
ever planted,  but  viewed  from  the  standpoint  of  the  insects  and  their 
social  organization  there  is  a  fundamental  distinction.  A  new  colony 
of  ants  is  really  a  new  social  group,  a  distinct  family,  but  there  are 
no  such  things,  apparently,  as  new  groups  of  keleps;  there  are  only 
subdivisions  of  older  groups.  The  female  or  queen  ant  leaves  the 
old  group  and  exists  for  a  considerable  period  as  a  solitary  inde- 
pendent insect,  but  there  is  no  provision  in  nature  for  a  solitary  kelep. 
The  kelep  is  completely  socialized,  if  such  an  expression  may  be  per- 
mitted, while  the  ant  is  not.  Indeed,  it  may  be  claimed  that  the 
social  organization  of  the  kelep  is  more  perfect  than  that  of  any 
insect  whose  life  history  has  become  known  thus  far.  It  is  less 
specialized  than  that  of  the  honeybee,  perhaps,  but  is  more  complete, 
for  even  with  the  bees  the  young  queens  are  obliged  to  leave  the  hive 
for  the  nuptial  flight. 

Complete  socialization  involves,  apparently,  the  transfer  of  the 
chief  responsibility,  the  social  center  of  gravity,  as  it  were,  from  the 
queens  to  the  workers.  The  colonies  of  the  bumblebees,  wasps,  and 
termites  are  governed,  or  at  least  founded,  by  the  queen  or  mother; 
they  represent  the  social  principle  of  matriarchy,  while  colonies  of 
the  bees,  keleps,  and  probably  the  drivers  also,  are  founded  and  man- 
aged by  the  workers.  In  the  matriarchy  of  the  bumblebees,  according 
to  Maeterlinck,  the  queen-mother  has  to  protect  her  eggs  to  prevent 
their  being  destroyed  by  her  older  daughters,  but  in  the  ergatarchy 
of  the  honeybees  the  queen  is  restrained  by  the  workers  from  destroy- 
ing her  own  fertile  progeny  and  possible  successors,  against  whom 
she  entertains  sentiments  of  deadly  jealousy.  It  is  not  to  be  sup- 
posed, of  course,  that  the  queens  of  the  ants  and  termites  issue  orders 
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or  actively  control  the  colony  when  once  established,  but  even  then 
there  is  an  important  difference  in  social  economy,  as  pointed  out  in 
another  place.  The  success  or  vital  efficiency  of  a  colony  of  ants  or 
termites  depends  upon  the  number  of  sexual  insects  or  royalties  it 
can  produce,  but  among  the  bees  and  keleps  prosperity  is  measured, 
primarily,  by  the  number  of  workers,  which  have  become  quite  as 
necessary  as  the  queens  in  the  establishment  of  new  communities. 

The  founding  of  a  new  colony  among  the  ants  and  termites  is  an 
incident  or  direct  sequel  of  the  process  of  sexual  reproduction.  The 
sexual  insects  emerge  simultaneously  from  the  different  nests  of  the 
species  for  their  mating  flight,  but  do  not  return,  the  few  survivors 
remaining  to  found  new  colonies  where  chance  has  carried  them. 
The  workers  do  not  figure  in  the  swarming  process  at  all ;  they  func- 
tion merely  as  nurses  to  assist  the  queen  in  raising  their  sexually 
mature  brothers  and  sisters. 

The  honeybees  have  modified  this  programme  to  the  extent  that 
the  young  queen  does  not  attempt,  by  herself,  to  establish  a  new  com- 
munity, but  returns  to  her  family  after  the  mating  flight.0  The 
keleps,  howrever,  have  achieved  a  much  more  complete  separation  of 
their  political  system  from  strictly  reproductive  complications.  The 
foundation  of  a  new  colony  not  only  does  not  depend  upon  the  initia- 
tive of  the  queen,  but  may  be  undertaken  quite  without  her  presence. 

Cross-fertilization  or  interbreeding  among  the  members  of  the 
species  is  undoubtedly  a  necessity  for  the  keleps,  as  for  all  other  highly 
developed  organisms,  but  it  may  not  be  nearly  as  acute  a  requirement 
as  among  the  termites,  honeybees,  and  true  ants,  wThose  social  systems 
make  far  greater  demands  for  fecundity  on  the  part  of  the  queens. 
If,  on  the  analogy  of  the  bees,  the  eggs  of  an  unfertilized  queen  will 
produce  only  males,  the  deficiency  of  the  latter  sex  would  be  auto- 
matically made  good  for  that  particular  neighborhood  at  least. 

The  predaceous  habits,  the  winglessness  of  the  workers,  and  the 
lack  of  any  instinct  to  forage  a  long  distance  from  the  nest  forbid 
the  formation  by  the  kelep  of  large  communities  like  those  of  the  bees, 
but  this  need  not  keep  us  from  appreciating  the  advantages  of  the 
kelep  organization,  which  by  its  greater  mobility  enables  the  insects 
to  keep  nearer  the  source  of  supplies  without  being  obliged  to  waste 
so  much  energy  as  do  the  ants  in  carrying  in  their  food,  and  without, 
like  the  drivers,  giving  up  a  settled  existence  altogether. 

It  becomes,  also,  even  more  obvious  than  before  that  the  keleps  may 
prove  to  have  only  the  most  superficial  similarity  to  the  ants,  and 
that  the  social  systems  of  the  two  groups  may  be  of  entirely  independ- 
ent development.      The  striking  parallel  between  the  bees  and  the 

a  The  impregnation  of  the  young  ijueen  bee  is  said  to  take  place  occasionally 
during  the  swarming  flight. 
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keleps  does  not  prove,  of  course,  a  common  descent  from  a  social 
ancestor  any  more  than  does  the  agreement  of  the  ants  with  the  ter- 
mites, or  that  of  the  bumblebees  with  the  wasps.  There  are  still 
many  solitary  bees  among  which  a  colony  organization  might  grow 
up;  also  solitary  wasps,  some  of  which  associate  gregariously;  and, 
finally,  there  are  solitary  wasps  with  wingless  females  which  have 
undoubted  relationships  with  the  drivers  and  the  keleps.  The  ant 
organization  can  hardly  be  looked  upon  as  a  further  specialization 
from  this  series.  The  breeding  habits  prove  conclusively  that  the 
history  of  the  ants  involves  an  independent  specialization,  probably 
from  some  nonsocial  ancestry,  but  certainly  not  from  one  which  had 
attained  any  such  organization  as  the  keleps  or  the  drivers,  or  any 
such  tendency  to  winglessness  in  the  female  sex  as  shown  in  the 
Mutillidse  and  other  related  groups  of  parasitic  wasps. 

The  feeding  of  the  larvae  with  captured  insects  by  ants  of  the  fam- 
ily Myrmicidse  has  been  cited  by  Professor  Wheeler  as  evidence  in 
support  of  a  suggestion  of  Professor  Emery  that  this  family  of  ants 
was  derived  from  the  Poneridse."  But  even  if  this  correspondence  be 
accepted  as  a  true  indication  of  relationship  it  can  scarcely  mean  more 
than  that  the  ancestors  of  the  ants  were  predaceous  insects  like  the 
keleps  and  the  drivers.  The  latter  groups  have  kept  the  predaceous 
food  habits,  but  among  the  ants  there  is  still  to  be  found  the  even 
more  primitive  instincts  of  an  annual  emergence  of  both  sexes  from 
the  nest  and  the  founding  of  new  colonies  by  solitary  females. 

On  the  other  hand,  it  must  be  admitted  that  the  habits  of  the  genus 
Stigmatomma,  as  described  by  Professor  Wheeler,  offer  many  more 
points  of  resemblance  to  those  of  the  kelep  than  do  those  of  Ponera 
and  the  Texan  genera  Pachycondyla  and  Leptogenys  studied  by 
Professor  Wheeler.  The  larva  of  Stigmatomma,  which  "  does  not 
conform  to  the  Ponerine  type,"  is  much  more  similar  to  that  of  the 
'kelep,  as  are  also  the  eggs. 

«" There  still  exists  an  ecological  (or  biological,  in  the  German  sense)  con- 
nection between  the  Ponerime  and  the  Myinicime,  as  I  have  lately  ascertained. 
Since  describing  the  peculiar  method  employed  by  the  Texas  Ponerime  in  feed- 
ing their  larvae,  I  have  found  that  one  of  our  New  England  Myrmicine  ants, 
Stenannna  (Aphanogastcr)  fulvum  Hog.,  subsp.  aquia  Ruckl.,  var.  piceum 
Emery — an  ant  very  common  under  stones  and  in  rotten  logs  along  the  edges 
of  woods — has  essentially  the  same  method  of  feeding  its  young:  My  attention 
was  first  called  to  the  fact  in  an  artificial  nest  belonging  to  Miss  Adele  M. 
Fielde,  at  Woods  Holl,  Mass.  One  afternoon  Miss  Fielde  left  a  lot  of  queen 
pupa?  and  larva?  of  Vremastogastcr  limolata  within  reach  of  the  Stenauima 
colony.  By  the  following  morning  the  Stenammas  had  carried  these  into  .their 
nest,  cut  off  their  heads  and  abdomens,  and  had  distributed  the  pieces  freely 
among  the  larvpp,  which  could  be  seen  singly  and  in  groups  of  from  two  to  five 
eagerly  feeding  on  the  juices  in  the  same  manner  as  Ponerine  larvcp." — Wheeler, 
W.  M.,  1901,  Biological  Bulletin,  2 :  <>5. 
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It  becomes  apparent  that  the  species  of  so-called  Poneridee  or  Po- 
nerinse  of  which  the  habits  are  known  belong  to  five  different  natural 
groups  which  are  likely  to  be  recognized  at  some  future  time  as  dis- 
tinct families;  at  least  the  differences  of  habit  and  social  organiza- 
tion are  as  great  or  greater  than  those  of  many  families  or  orders 
among  the  higher  plants  and  animals.  It  is  becoming  more  and  more 
appreciated  that  such  characteristics  afford  as  good  or  better  indica- 
tions of  evolutionary  history  than  do  mere  differences  of  structure 
and  proportions.  Indeed,  the  evolutionary  significance  of  a  structural 
character  can  not  be  determined  until  the  biology  of  the  plant  or  ani- 
mal is  known — that  is,  its  mode  of  existence  and  place  in  the  economy 
of  nature. 

There  may  be  said  to  be  two  methods  of  classification,  correspond- 
ing to  the  two  states  of  knowledge  regarding  a  group  of  animals  or 
plants.  Under  what  may  be  called  the  analytical  system,  classifica- 
tion is  based  primarily  on  a  logical  analysis  of  formal  characters,  the 
various  groups,  such  as  orders,  families,  genera,  and  species  being 
reached  from  the  top  downward  by  repeated  subdivision.  The  con- 
crete or  synthetic  method  reverses  this  procedure.  Coherent  groups 
of  normally  interbreeding  individuals  are  recognized  as  constituting 
species;  closely  allied  species  are  grouped  into  genera,  and  genera  into 
families. 

Owing  to  their  vast  numbers  and  diversity,  the  classification  of 
insects  is  still  largely  in  the  analytical  stage,  so  that  recognition  of 
the  kelep  as  representing  a  distinct  family  would  not  be  consistent 
with  the  current  classification.  Nevertheless,  it  may  be  fully  expected 
that  in  due  time  the  insect  groups  will  be  treated  in  better  accord  with 
the  methods  by  which  the  mammals,  birds,  and  other  higher  animals 
are  classified. 

The  five  groups  referred  to  above  may  be  typified  by  the  genera 
Stigmatomma,  Odontomachus,  Ponera,  Pachycondyla,  and  Ecta- 
tomma.  The  first  and  second  groups  have  already  been  recognized 
as  families  or  subfamilies  because  of  structural  peculiarities  of  the 
adult  insects,  the  Amblyponinse  (including  Stigmatomma)  having 
no  deep  constriction  behind  the  node  or  first  abdominal  segment. 
The  Odontomachida*  are  characterized  by  their  remarkable  mandi- 
bles, which  are  inserted  close  together  near  the  middle  of  the  head 
instead  of  at  the  anterior  corners,  as  in  all  the  related  groups.  The 
true  Ponerida^,  as  represented  by  the  typical  genus  Ponera,  show  the 
most  backward  stage  of  social  organization  and  have  very  small 
colonies.  The  larva?  are  provided,  according  to  Professor  Wheeler, 
with  four  pairs  of  peculiar  adhesive  dorsal  tubercles,  supposed  to 
have  the  function  of  holding  them  in  position  against  the  sides  of  the 
nest  chamber.     In  Pachycondyla  and  Leptogenys  the  larvae  are,  like 
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those  of  Odontomachus,  provided  on  each  segment  with  a  transverse 
row  of  conical  tubercles,  each  surrounded  with  a  circle  of  hairs,  and 
except  for  these  the  surface  is  naked.  In  Ectatomma,  on  the  con- 
trary, the  larvae,  like  those  of  Stigmatomma^  have  a  uniform  coat  of 
fine  hairs.  In  Odontomachidce  and  Pachycondylidte  the  eggs  are 
cjdindrical-oblong  and  adhere  in  bundles;  in  the  Amblyponidae  and 
Ectatommidae  they  are  elliptical  and  adhere  only  in  loose  and  irregu- 
lar masses.  The  Amblyponidae,  Ponerid^e,  and  Ectatommidae  exca- 
vate subterranean  chambers,  while  the  Odontomachidae  and  Pachy- 
condylidae  make,  as  far  as  known,  only  irregular  anastomosing 
galleries. 

DOCTOR  ASHMEAD'S  NEW  CLASSIFICATION  OF  THE  PONEBIIX2B. 

On  consulting  Dr.  William  H.  Ashmead,  of  the  United  States 
National  Museum,  the  eminent  specialist  in  the  study  of  the  Hymen- 
optera,  it  was  learned  that  in  a  still  unpublished  revision  of  the  clas- 
sification of  the  ants  and  allied  insects  he  has  recognized  all  these 
five  groups  as  representing  distinct  families,  subfamilies,  or  tribes 
on  the  basis  of  structural  characters  of  the  adult  insects. 

As  this  new  arrangement  undoubtedly  represents  an  important 
advance  toward  a  natural  and  adequate  classification  of  the  kelep  and 
its  relatives,  Doctor  Ashmead  was  requested  to  permit  the  publication 
in  this  place  of  a  brief  extract  from  his  manuscript,  and  he  has  kindly 
consented.  The  following  analytical  keys  show  the  characters  by 
which  the  kelep  and  its  immediate  relatives  may  be  distinguished 
from  other  subfamilies  and  tribes. 

SYNOPSIS   OF   SUBFAMILIES   OF  PONERIOE. 

1.  Hind  tibia*  with  two  apical  spurs m 2 

Hind  tibiae  usually  with  one  apical  spur,  rarely  without  an  apical  spur: 
claws  simple,  or  pectinate Subfamily  I.  Ponebin^ 

2.  Abdomen  with  only  one  joint  to  the  petiole,  the  constriction  between  the 

second  and  third  segments  very  shallow,  the  second  segment  therefore 
not  nodi  form ;  claws  simple,  cleft,  or  with  a  tooth  beneath. 

Subfamily  II.  Pachycondylin;e 
Abdomen  with  apparently  two  joints  to  the  i>etiole,  the  constriction  betwevu 
the  second  and  third  segments  very  deep  and  strong,  the  second  seg- 
ment therefore  nodi  form,  nearly  as  in  the  Myrinlcida?;    claws  cleft  or 
with  a  tooth  beneath Subfamily  III.  Mybmiciinje.  « 

«This  subfamily  represents  a  peculiar  genus  of  ants  found  In  Australia  re- 
sembling the  genuine  Myrmlcidas  and  formerly  classified  with  them,  on  accouut 
of  the  two- jointed  abdominal  petiole;  but  they  are  undoubtedly  Ponerids,  and 
Forel  and  Emery  are  right  in  removing  them  to  this  family.  All  of  the  species 
fall  in  a  single  genus,  Mprmicta  Fabricius. 
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SYN0P8I8  OF  TBIBES  OF  PONEBIN.*. 

1.  Claws    simple . -      2 

Claws   pectinate 5 

2.  Hind  tibiae  with  one  apical  spur 3 

Hind  tibiae  tcithout  an  apical  spur Tribe  I.  Onychomybmicini 

3.  Proinesonotal  suture  usually  present;    apex  of  the  abdomen  from  the  third 

segments  normal,  not  curved  downward,  but  porrect 4 

Proinesonotal  suture  wanting  or  obsolete;  apex  of  the  abdomen  from  the 
third  segment  abnormal,  curved  downward  in  such  a  way  that  It  is 
directed  forward  beneath ;  antenna  ending  in  a  distinct  club. 

Tribe  II.  Cebapachyini 

4.  Head  oblong,  the  eyes  not  especially  small,  placed  at  or  a  little  beyond  the 

lateral  middle ;  thorax  not  constricted  at  the  middle. 

Tribe  III.  Pbocebatiini 

Head  oblong  or  oval,  the  eyes  usually  small,  oval,  placed  before  the  lateral 

middle  sometimes  near  the  base  of  the  mandibles  (in  a  single  case  very 

minute  and  placed  at  the  middle) Tribe  IV.  Ponebini 

5.  Head  oblong  oval,  the  eyes  not  smali,  placed  near  the  lateral  middle,  thorax 

long,  slightly  constricted  before  the  middle,  the  metauotum  longer  than 
the  mesonotum,  convex  above;  mandibles  subtriangular,  curved  down- 
ward with  an  oblique  but  broad  masticatory  edge. 

Tribe  V.  Lf.ptogenyini.  « 

SYNOPSIS  OF  TBIBES  OF  PACHYCONDYLINiE. 

1.  Claws  cleft  or  with  a  tooth  beneath 6 

Claws  simple  without  a  tooth  beneath 2 

2.  Head  usually  oblong,  the  eyes,  when  present,  never  large;  thorax  usually 

with  one  or  more  sutures;  if  without  sutures,  the  head,  thorax,  and  first 

two  segments  of  the  abdomen  are  longitudinally  grooved 3 

Head  quadrate  or  subquadrate,  very  little  longer  than  broad,  the  eyes  very 
large,  placed  at  the  sides  close  to  the  base  of  the  mandibles ;  the  thorax 
oblong,  subquadrangular,  without  sutures  above  or  with  only  the  meta- 
notai  suture  present ;  scale  of  abdominal  petiole  subquadrate. 

Tribe  I.  Lioponebini 

3.  Head  variable,  although  usually  oblong,  but  not  longitudinally  grooved,  the 

eyes  rather  small  oval  or  oblong  oval,  placed  anteriorly  before  the  lateral 
middle,  sometimes  near  the  base  of  the  mandibles;  mandibles  usually 
more  or  less  triangular,  the  masticatory  margin  dentate;  if  slender,  the 


« Tribe  I.  Onychomyrmicini:  Represented  by  a  single  genus,  Onychomyrmex 
Emery,  found  in  India. 

Tribe  II.  Cerapachyini :  Well  represented  in  America.  The  genera  are: 
Sphinctomyrme8  Mayr,  Phyraeaecs  Emery.  Cerapachys  Smith,  Para sysci a  Emery, 
Syscia  Roger,  and  Cystias  Emery. 

Tribe  III.  Proceratiini :  Genera:  Discothyrea  Roger,  Sysphincta  Roger,  Pro- 
ccratium  Roger,  and  Prionopelta  Mayr. 

Tribe  IV.  Ponerini :  A  group  of  world-wide  distribution.  Genera :  Centromyr- 
mex  Mayr,  Trapeziopelta  Mayr,  Myopias  Roger,  Cryptopone  Emery,  Rhopalopone 
Emery,  and  Ponera  Latreille. 

Tribe  V.  Leptogenyini :  A  tribe  readily  recognized  by  its  members  always 
having  the  claws  pectinate.  Genera:  Prionogenys  Emery,  Leptogenys  Roger, 
Lotopelta  Mayr,  and  Simopone  Forel. 


40 

mandibles  have  a  large  tooth  within  near  the  middle;  thorax  narrowed 
posteriorly,  with  all  the  sutures,  or  at  least  the  promesonotal  suture, 
present;  first  abdominal  segment  well  separated  from  the  second  by  a 

strong  constriction  and  a  movable  joint 5 

Head  oblong,  sometimes  longitudinally  grooved,  the  eyes,  when  present,  oval 
or  oblong,  placed  on  the  sides  near  or  a  little  beyond  the  middle,  never 
far  anteriorly :  mandibles  most  frequently  rather  long  and  narrow,  with 
teeth  along  the  inner  margin;  if  triangular,  the  masticatory  margin  is 
edentate;  thorax  rarely  much  narrowed  posteriorly,  the  sutures  some- 
times present,  sometimes  wholly  absent;  first  abdominal  segment  not 
well  separated  from  the  second,  usually  broadly  sessile  with  it,  and 
without  a  movable  joint  between 4 

4.  Head,  thorax,   and  first  two  segments  of  the  abdomen  not  longitudinally 

grooved,  the  sutures  of  the  thorax  distinct;  mandibies  rather  long  and 
narrow,  acute  at  apex,  and  armed  with  teeth  along  the  inner  margin; 
eyes  sometimes  absent ;  if  present,  oval,  placed  at  or  near  the  middle  of 

the  sides  of  the  head Tribe  II.  Amblyoponini 

Head,  thorax,  and  first  two  segments  of  abdomen  longitudinally  grooved,  the 
sutures  of  the  thorax  entirely  absent;  mandibles  obliquely  truncate  at 
ai>ex,  without  teeth;  eyes  oblong,  placed  on  the  sides  of  the  head  a  little 
behind  the  middle;  scape  of  antenna  short,  not  half  the  length  of  the 
head Tribe  III.  Cyundbomybmicini 

5.  Thorax  always  narrowed  posteriorly,  with  the  pro-,  meso-,  and  metanotal 

sutures  usually  present,  or  at  least  with  the  pro-  and  mesonotal  sutures 
present,  scape  of  antenna  long,  usually  reaching  to  the  apex  of  the  head 
or  nearly  to  it;  scale  of  abdominal  petiole  usually  higher  than  long;  eyes 
placed  on  the  sides  of  the  head,  usually  between  the  middle  and  the  base 
of  the  maudibles,  rather  close  to  the  mandibies. 

Tribe  IV.  Pachycondylini 

6.  Thorax   rather  long,   narrowed  posteriorly  much  as  in  the  Pachycondylini 

and  with  usually  one  or  more  of  the  notal  sutures  present,  the  sides 
never  parallel,  usually  more  or  less  constricted  medially,  but  never 
strongly  constricted,  mandibles  never  very  long,  and  not  curved  upward, 
usually  with  a  slight  curve  downward ;  head  oval-quadrate  or  oblong, 
the  eyes  not  large,  placed  on  the  sides,  usually  a  little  before  the  middle, 

rarely  behind  the  middle Tribe  V.  Ectatomminf 

Thorax  very  long  and  cylindrical,  the  sides  parallel,  or  nearly,  the  pronotal 
suture  alone  distinct,  the  meso-  and  metanotum  closely  united  without 
a  trace  of  a  dividing  suture;  mandibles  abnormal,  very  long,  slender,  and 
curved  upward,  the  inner  margin  from  the  basal  angle  armed  with  two 
rows  of  minute  teeth :  head  oblong,  the  eyes  large  and  placed  close  to 
the  base  of  the  mandibles Tribe  VI.  Drepanognatiiini.« 

a  Tribe  I.  Lioponerini :   Represented  by  a  single  genus,  Lioponera  Mayr. 

Tribe  II.  Amblyoponini.  Genera:  Myopone  Roger,  Mystrium  Roger,  Emeryella 
Forel,  Stipmatomma  Roger,  Mesoxena  Smith,  and  Amblyopone  Erichson. 

Tribe  III.  Oylindroniyrmicini :  A  tribe  found  only  in  the  Americas  and  rep- 
resented at  present  by  two  genera,  Cylindromyrmex  Mayr,  and  Thaumatomyr- 
tnex  Mayr. 

Tribe  IV.  Pachycondylini :  This  tribe  is  well  represented  in  America,  Asia, 
and  Africa,  probably  a  dozen  genera  being  already  characterized.  Those  known 
to  me  are:  Odontoponera  Mayr,  Dwcamma  Mayr,  Plectroctena  Smith,  Both 
rioponera  Mayr,  Belonopelta  Mayr,  Pseudoponera  Emery,  Brachyponera  Emery. 


41 

It  is  worthy  of  notice  that  Doctor  Ashmead  finds  structural  char- 
acters which  require  the  separation  of  Leptogenys  from  Pachycon- 
dyla, Neoponera,  and  other  immediately  related  genera.  The  fact 
that  Professor  Wheeler  found  the  habits,  eggs,  and  larval  characters 
of  Leptogenys  and  Odoniomachus  so  closely  similar  to  those  of  Pachy- 
condyla  only  increases  the  significance  which  may  well  be  attached 
to  the  differences  in  these  respects  between  Ectatomma  and  the 
Pachycondyla  series. 

HABITS  OF  PONERIIXS. 

The  habits  of  the  insects  of  the  family  Poneridoe,  with  which  the 
kelep  would  be  associated  in  current  zoological  classification,  were 
almost  completely  unknown  until  the  recent  investigations  by  Pro- 
fessor Wheeler.  It  is  evident,  however,  from  his  interesting  papers, 
that  the  Texas  Poneridae  studied  by  him  must  belong  to  series  quite 
remote  from  the  kelep.  The  eggs  of  the  kelep,  for  example,  are 
elliptical  in  shape  and  not  cylindrical,  as  in  Odontomas  hits  and  in  the 
Poneridae  investigated  by  Professor  Wheeler. 

The  breeding  habits  and  the  characteristics  of  the  eggs  und  larvae  of  the 
Ponerinae  exhibit  striking  deviations  from  those  of  other  ant**.  I  have  not  seen 
the  eggs  of  Odontomachus,  but  throughout  the  month  of  May  I  have  often  hap- 
pened on  the  eggs  of  Pachycondyla  and  Leptogenys.  These  are  white  and  of  a 
slender,  oblong  shape,  somewhat  smaller  in  the  latter  than  in  the  former  genus. 
They  differ  in  shape  from  the  eggs  in  si>ecies  of  Eciton,  Camponotw,  Formica, 
Pogonomyrmex,  Solenopsis,  and  Tapinoma;  for  the  ants  of  these  genera,  repre- 
senting several  subfamilies,  agree  in  having  elliptical  and  much  less  slender 
eggs  than  the  Ponerime.  The  Ponerime  also  keep  thei r  eggs  in  more  regular 
packets,  the  long  axes  of  the  different  eg%z  being  placed  parallel  with  one 
another." 

It  would  probably  be  an  advantage  for  the  kelep  to  have  eggs  like 
those  of  the  Odontomachus,  which  readily  adhere  in  bundles  and  can 
be  the  more  easily  carried,  but  the  difficulty  is  overcome  by  the  greater 
intelligence  of  the  kelep,  which  adroitly  uses  the  posterior  end  of  its 


Mesoponera  Emery,  Pachycondyla  Smith,  Euponera  Ford,  Neoponera  Emery, 
and  Ectomomynncr  Mayr.  The  genera  Psilidomyrmex  Andre,  and  Hcteroponera 
Mayr,  which  I  have  not  seen,  appear  to  belong  to  this  tribe. 

Tribe  V.  Ectatommini :  This  tribe  is  abundantly  represented  in  Central  and 
South  America  and  in  Africa.  Only  a  few  forms  occur  in  North  America,  and 
these  in  the  Southern  States.  The  genera  placed  here  at  present  are:  Platy- 
thyrea  Mayr,  Alfaria  Emery,  Stictoponera  Mayr,  Eclatomma  Smith,  Onamp- 
togemys  Rogers,  Acanthoponera  Mayr,  Paraponcra  Smith,  Holcoponera  Mayr, 
Rhytodoponera  Mayr,  Strcblognathus  Mayr,  Dinoponera  Roger,  Paltothyreus 
Mayr,  and  Magaponera  Mayr. 

Tribe  VI.  Drepanognathini :  This  Is  a  peculiar  little  group  known  only  from 
Asia  and  Africa,  and  but  few  species  have  l>een  descril>ed,  all  falling  into  a 
single  genus,  Drepanognathus  Smith. 

a  Wheeler,  W.  M.,  1901,  Biological  Bulletin,  2 :14. 


42 

abdomen  to  load  several  eggs  between  its  mandibles.  Sometimes  also 
the  eggs  of  the  kelep  adhere  somewhat  in  irregular  clusters,  so  that 
several  can  be  lifted  and  carried  at  once. 

The  superior  social  organization  of  the  kelep  is  also  rendered  evi- 
dent by  important  differences  in  feeding  habits. 

Tbe  Ponerime  do  not  seem  to  feed  one  another,  like  the  specialized  ants.  In 
captivity  P.  harpax  would  eat  the  yolk  of  an  egg  or  even  sugar,  but  it  would  not 
eat  termites.  L.  elongata  devoured  termites  and  small  caterpillars  with  avidity, 
but  would  not  eat  flies.  O.  hcrmatodes  is  more  omnivorous ;  besides  caterpil- 
lars, house  flies,  beetles,  and  small  Hemiptera,  it  will  eat  sugar,  bread,  cake, 
etc.fl 

The  kelep  does  not  appear  to  have  the  art  of  regurgitating  food  as  do 
the  true  ants,  but  it  is  the  regular  custom  of  the  workers  to  gather  up 
on  their  mouth  parts  large  drops  of  nectar,  sirup,  or  honey,  which 
are  carried  into  the  nest  and  freely  dispensed  to  the  remaining  mem- 
bers of  the  community,  as  well  as  to  the  queen  and  larvae.  The  use  of 
nectar  and  other  sweet  substances  by  other  Poneridse  seems  not  to 
have  been  reported.  The  adult  keleps  seem  to  be  able  to  live  for  an 
indefinite  period  on  sugar  alone,  though  animal  food  is  probably 
necessary  for  the  normal  growth  of  the  larvae.  Termites  and  insects 
of  all  the  principal  groups  are  eaten  readily. 

The  extent  to  which  the  keleps  normally  depend  upon  nectar  has 
not  been  adequately  learned  as  yet.  It  may  be  that  they  use  it  largely, 
if  not  exclusively,  for  feeding  the  very  young  larvae,  since  these  do 
not  seem  to  to  regularly  fed  with  animal  food,  captured  insects 
always  being  given,  as  far  as  observed,  to  the  large  larvae.  Colonies 
fed  exclusively  on  sugar  or  honey  have  raised  larvae  to  nearly  the  full 
size,  but  these  seldom,  if  ever,  pupate  normally,  and  in  some  of  the 
captive  colonies  very  few  pupae  have  survived  to  emerge  as  adults. 
Sometimes  the  cocoons  are  opened  and  the  pupae  taken  out  and  eaten ; 
in  other  instances  they  are  thrown  on  the  bone  yard  or  refuse  heap 
which  each  colony  maintains.  Messrs.  Lewton  and  McLachlan  are 
inclined  to  believe,  after  a  series  of  very  careful  observations,  that 
this  mortality  is  sometimes  due  to  the  attacks  of  the  mites,  especially 
when  colonies  become  weak  and  discouraged.  Prosperous  colonies, 
on  the  other  hand,  may  receive  no  aparent  injury  from  the  presence 
of  large  numbers  of  mites. 

The  most  prosperous  of  the  colonies  which  have  been  kept  under 
laboratory  observation  is  one  at  Victoria,  Tex.,  which  was  used  as 
the  basis  of  a  feeding  experiment  to  see  how  many  boll  weevils  it 
would  destroy.     From  10  to  30  weevils  a  day  was  the  regular  ration. 


«  Wheeler,  \V.  M.,  1001,  Biological  Bulletin,  2:11.  Mr.  McLachlan  reports  that 
n  colony  of  Pavhycondyla  harpax,  captured  near  Victoria,  devoured  termite** 
greed  iiy. 
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but  in  one  instance  over  50  weevils  were  killed  inside  of  twenty-four 
hours,  and  in  the  course  of  the  experiment  the  colony  disposed  of 
between  1,200  and  1,500  weevils. 

The  nests  of  the  keleps,  though  small  and  simple  in  comparison 
with  those  of  the  termites  and  true  ants,  consist  of  chambers  several 
square  inches  in  extent,  with  level  floors  and  arched  roofs,  and  denote 
a  state  of  architectural  advancement  much  greater  than  that  reported 
by  Professor  Wheeler  in  the  Texan  genera  studied  by  him. 

The  nests  of  the  three  Ponerinse  agree  in  being  of  a  very  primitive  structure. 
They  consist  of  a  few  simple  and  irregular  burrows,  or  galleries,  some  of  which 
run  along  the  surface  of  the  soil  immediately  beneath  the  stone  or  log,  while 
others  extend  down  into  the  soil  obliquely  or  vertically  to  a  depth  of  8  or  10 
inches.  These  burrows  may  anastomose,  but  they  are  not  widened  at  certain 
points  to  form  chambers,  as  in  the  nests  of  the  more  specialized  ants  (Atta, 
Pogonomyrmcjr,  CamponotiiH,  etc.).  Even  in  artificial  nests  of  the  Lubbock 
pattern  the  Ponerime  dig  only  anastomosing  galleries  scarcely  more  than  a  centi- 
meter in  diameter.* 

TEMPORARY  BROOD  CELLS  OF  THE  KELEP. 

The  alliance  of  the  kelep  system  of  organization  with  that  of  the 
wasps  and  bees  receives  support  also  from  the  instinct  of  inclosing 
the  pupating  larva?  in  what  may  be  termed  temporary  brood  cells. 
It  has  been  reported  of  some  ants  and  of  some  genera  of  Poneridae 
that  they  bury  their  larvae  before  pupation.  The  kelep,  instead, 
constructs  over  them  a  cell  of  earth,  if  no  other  materials  are  at  hand, 
but  prefers  pieces  of  old  cocoons  if  these  are  obtainable.6 

The  bees  and  wasps  avoid  the  labor  of  inclosing  each  wriggling 
larva  separately  by  a  system  of  permanent  brood  cells  in  which  the 
larvae  are  reared,  and  which  have  merely  to  be  sealed  over  at  pupa- 
tion. Many  of  the  true  ants  (and  also  the  drivers)  have  abandoned 
the  use  of  cocoons  and  of  the  brood  cells  in  which  they  can  be  sj)un. 
With  them  the  digging  of  extensive  subterranean  nests  and  the  care- 
ful handling  of  the  larva4  have  made  external  protection  unneces- 
sary.    Nevertheless,  the   failure  to  make  brood  cells  deprived  the 

<*  Wheeler,  VV.  M.,  1001,  Biological  Bulletin,  2:  3. 

6  The  honeybee  also  makes  use  of  silk  from  old  cocoons  in  the  construction  of 
brood  cells. 

"Into  the  material  used  in  constructing  brood  combs  bees  often  incorporate 
bits  of  wax  and  fiber-like  gnawings  of  cocoons  from  old  combs  in  which  brood 
has  been  reared,  and  if  given  cuppings  or  trimmings  of  combs  they  will  work 
them  all  over  and  utilize  most  of  the  material.  Also  when  the  bees  have  abun- 
dant supplies  of  pollen  much  of  this  is  incorporated  into  the  material  of  brood 
combs,  thus  saving  the  costlier  substance — wax." — Benton,  Frank,  1800,  The 
Honey  Bee,  Bui.  1,  n.  s.,  Division  of  Entomology,  U.  S.  Department  of  Agri- 
culture, p.  27. 
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ants  of  the  possible  evolution  of  the  art  of  storing  liquid  food  like 
the  bees.a 

The  position  of  the  brood  cells  has  doubtless  had  an  important 
influence  on  the  evolution  possible  to  the  different  groups  of  social 
insects.  The  brood  cells  of  the  kelep  are  built  over  the  larva  as  it 
lies  on  the  floor  of  the  chamber.  Those  of  the  honeybee  are  also 
horizontal,  though  piled,  as  it  were,  in  double  tiers.  The  cup-like 
cells  of  the  bumblebees  stand  erect. 

The  instinct  of  making  honeycomb  was  evidently  attained  as  a 
further  step  in  the  practice  of  constructing  permanent  brood  cells 
in  advance  of  the  egg  laying.  Among  insects,  as  with  man  himself, 
progress  toward  civilization  has  largely  come  through  the  accentua- 
tion of  parental  instincts. 

The  underground  activities  of  the  keleps  are  much  less  extensive 
than  those  of  the  ants.  The  galleries  of  their  nests  are  simple  and 
nearly  straight,  and  the  chambers  relatively  small.  There  are  none 
of  the  winding  passages  to  which  the  termites  and  true  ants  are  so 
partial,  and  which  make  the  complete  investigation  of  their  domestic 
habits  so  difficult. 

WEEVIL-STINGING  WASPS. 

The  incredulity  with  which  the  report  of  the  weevil-stinging  ant 
was  received  by  entomologists  shows  how  completely  incongruous 
such  a  habit  appeared  when  ascribed  to  an  ant.  The  biological 
anomaly  largely  disappears,  however,  with  the  recognition  of  the 
fact  that  the  natural  relationships  of  the  kelep  lie  with  the  para- 
sitic wasps  rather  than  with  the  ants.  The  stinging  of  other  insects 
by  predaceous  wasps  is  an  old  and  familiar  fact.  It  is  true  that 
most  wasps  prey  upon  spiders,  caterpillars,  flies,  cicadas,  crickets, 
cockroaches,  or  even  upon  bees  or  ants;  but  there  is  one  family,  the 
Philanthidse,  which  regularly  attacks  beetles.  One  of  these  wasps 
even  makes  a  specialty  of  beetles  of  the  weevil  family. 

The  species  of  the  genus  Cerceris  are  numerous  in  Europe,  and  several  of 
them  are  known  to  make  burrows  in  the  ground  and  store  them  with  beetles 
for  the  benefit  of  the  future  larva*.  The  beetles  chosen  differ  in  family  accord- 
ing to  the  species  of  Cerccris;  but  it  appears  from  the  observations  of  Fabre 
and  Dufour  that  one  kind  of  Cerceris  never  iu  its  selection  goes  out  of  the 
limits  of  a  particular  family  of  beetles,  but,  curiously  enough,  will  take  insects 
most  dissimilar  in  form  and  color  provided  they  belong  to  the  proper  family. 
This  choice,  so  wide  in  one  direction  and  so  limited  in  another,  seems  to  point 
to  the  existence  of  some  sense,  of  the  nature  of  which  we  are  unaware,  that 
determines  the  selection  made  by  the  insect.     In  the  case  of  our  British  species 


<»  '*  Though  also  making  special  *  honey  tubs,*  some  of  the  bumblebees  commonly 
use  old  brood  cells  for  the  storage  of  honey." — Sharp*  David,  1901,  Cambridge 
Nat  Hist,  Insects,  2 :  50. 
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of  Cerceris,  Smith  observed  C.  arenaria  carrying  to  its  nest  Cureulionidrc  of 
very  diverse  forms,  while  V.  labiata  used  a  beetle — Ualtica  tabida — of  the 
family  Chrysomelidae. 

The  beetles,  after  being  caught,  are  stung  in  the  chief  articulation  of  the  body, 
that,  namely,  between  the  pro-  and  meso-thorax.  Ccrcerix  buprestichla  con- 
fines itself  exclusively  to  beetles  of  the  family  Buprestidic.  It  was  by  observa- 
tions on  this  insect  that  Dufour  first  discovered  the  fact  that  the  insects  stored 
up  do  not  decay;  he  thought,  however,  that  this  was  due  to  the  liquid  injected 
by  the  wasp  exercising  some  antiseptic  power;  but  the  observations  of  Fabre 
have  shown  that  the  preservation  in  a  fresh  state  Is  due  to  life  not  being  extin- 
guished ;  the  stillness,  almost  as  if  of  death,  being  due  to  the  destruction  of  the 
functional  activity  of  the  nerve  centers  that  govern  the  movements  of  the  limbs.a 

Between  the  habits  of  such  wasps  and  those  of  the  keleps  the  dif- 
ferences are  certainly  less  than  between  the  keleps  and  the  true  ants, 
and  another  wasp  of  the  same  family  shows  how  the  transition  from 
the  parasitic  to  the  predaceous  stage  could  be  passed  very  gradually. 
Instead  of  concluding  its  maternal  duties  by  stocking  its  nest  or  bur- 
row wTith  paralyzed  insects  in  advance,  Philanthm  apivorus,  which 
preys  upon  the  domestic  honeybee,  provides  only  one  individual  at 
first  and  returns  later  to  bring  others,  as  required  by  the  growing 
larva?.  Moreover,  it  has  the  habit  of  crushing  its  prey  in  its  mandi- 
bles, thus  giving  the  larva  easier  access.6  The  kelep  system  repre- 
sents a  further  improvement,  the  captured  weevils  being  pulled  to 
pieces  and  distributed  to  numerous  larvae.  In  one  group  of  Hymen- 
cptera,  the  sawflies,  the  larvae  have  well-developed  legs  and  are  able 
to  crawl  about  like  caterpillars,  which  they  very  much  resemble.  In 
all  the  other  families  the  larvae  are  legless,  helpless  grubs.  Most  of 
them  are,  in  the  larval  stage,  parasites,  either  of  plants  or  of  animals. 
Those  which  are  not  parasitic  require,  obviously,  to  be  fed  and  cared 
for  by  their  mothers,  a  condition  most  conducive,  obviously,  to  the 
development  of  social  habits. 

The  distinction  between  predaceous  and  parasitic  habits  is  not 
easy  to  draw.  Mrs.  Cook  saw  three  young  kelep  larvae  at  one  time 
attached  to  a  termite  which  the  workers  were  still  carrying  about  to 
feed  to  the  larger  larvae,  which  seem  to  secure  nearly  all  of  the  direct 
attention  of  the  workers.  If  the  prey  remained  alive  such  attached 
larvae  would  be  looked  upon  as  parasites. 

The  manner  in  which  the  keleps  feed  their  prey  to  their  larvae  is 
thus  to  be  looked  upon  as  a  derived  rather  than  as  a  primitive  trait, 
compared  with  the  habits  of  the  other  carnivorous  Hymenoptera. 

«  Sharp,  David,  1901,  Cambridge  Nat.  Hist,  Insects.  2:125. 

&  There  are  two  other  significant  approximations  of  habits  between  the  kelep 
and  these  wasps  of  the  family  Philanthidn?.  They  seize  their  prey  in  their 
mandibles  and  sting  it  by  bending  the  body  around  underneath,  to  reach  the 
vulnerable  point.  Philanthus  also  makes  long  burrows  in  the  ground,  with 
chambers  at  the  end  in  which  the  eggs  are  laid  and  the  young  reared. 
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The  parasitic  groups  avoid  all  further  labor  in  behalf  of  their  young 
by  simply  laying  their  eggs  inside  the  victim,  upon  which  the  larvae 
feed  at  pleasure.  The  solitary  wasps  stock  their  brood  cells  in  ad- 
vance with  whole  spiders  or  insects.  Some  of  the  social  species  com- 
minute or  mangle  their  prey,  and  others,  including  many  of  the  true 
ants,  regurgitate  the  partly  digested  food  material.  The  drivers 
probably  feed  dismembered  pieces  of  their  prey  like  the  keleps.  The 
kelep  larva?  are  not  so  completely  helpless  as  those  of  bees  and  true 
ants,  being  provided  with  mouth  parts  adapted  for  eating  out  the 
soft  interior  tissues  of  insects,  and  long,  flexible  necks  to  enable  them 
to  reach  inside  and  clean  out  the  sections  of  boll  weevils  laid  by  the 
workers  carefully  on  the  fat  stomachs  of  their  baby  sisters.  Two 
such,  lying  side  by  side,  each  provided  with  a  weevil's  front  leg  to 
nibble,  was  the  ludicrous  sight  observed  in  the  nest  of  one  of  the 
captive  colonies  in  Texas.  Mrs.  Cook  has  noted  another  instance 
of  feeding  which  well  illustrates  the  extent  to  which  the  social 
organization  has  developed  in  this  respect. 

A  worker  seized  a  termite  as  soon  as  it  was  dropped  into  the  nest  and  held 
it  in  its  jaws  for  fully  five  minutes,  the  termite  vigorously  protesting  with  its 
antenna?.  After  it  was  dead,  or  at  least  motionless,  the  kelep  took  it  below 
where  other  workers  assisted  in  feeding  it  to  a  large  larva.  It  was  very 
hard  to  get  the  termite  properly  placed;  time  and  again  it  fell  from  where  it 
had  beeu  put,  and  was  turned  over  and  twisted  in  all  sorts  of  ways  in  the 
effort  to  bring  it  into  a  position  so  that  the  larva  might  take  hold  of  its  head. 
The  larva  meanwhile  moved  its  own  head  back  and  forth,  evidently  trying  to 
get  hold  on  its  own  account,  and  a  little  larva  near  by  did  secure  a  hold  on  the 
other  end  of  the  termite,  so  that  the  kelei>s  had  to  move  both  larva  and  termite 
in  their  further  efforts  to  give  the  latter  to  the  large  larva.  The  little  larva 
wras  almost  as  large  as  the  termite.  Finally  the  matter  was  arranged,  the  ter- 
mite lying  across  the  two  lame,  which  remained  peacefully  side  by  side,  the  big 
one  eating  at  the  head,  the  little  one  at  the  tail.  A  worker  had  to  take  the 
head  of  the  big  larva  between  his  jaws  and  fore  legs  and  put  it  in  contact  with 
the  termite,  and  then  stood  over  it  as  though  to  see  that  the  larva  did  its  duty. 
The  weight  of  the  small  larva  kept  pulling  the  termite  off  the  body  of  the  large 
larva  before  it  had  become  firmly  attached,  so  a  worker  stayed  by  and  kept  pull- 
ing the  termite  back  in  position.  Finally  the  large  larva  got  to  work  in  earnest, 
and  the  faithful  nurse  left  to  help  another  kelep  with  another  termite. 

USE  OF  FIBERS  IN  CONSTRUCTION. 

A  possible  reminiscence  of  an  upper  air  existence  by  social  ances- 
tors of  the  kelep  is  to  be  found  in  a  curious  tube  or  gallery 
which  is  often  constructed  at  the  entrance  of  the  nest  to  extend  the 
underground  passage  upward  on  the  stem  of  the  cotton  plant  or 
other  object  to  which  the  opening  of  the  nest  is  adjacent.  The 
workers  always  prefer  to  dig  against  something  rather  than  in  the 
open  ground.  The  tubular  structure  in  question  may  be  only  an 
inch  or  less  in  length,  but  it  sometimes  extends  upward  for  5  or  6 
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inches.  It  is  built  of  shreds  of  woody  material,  bark,  fibers,  01  even 
of  cotton  lint,  sometimes  with  pellets  of  earth  intermingled,  but 
usually  thin  and  with  something  of  the  papery  texture  and  appear- 
ance of  a  wasp's  nest.  The  object  of  this  curious  structure  has  not 
been  deter/nined  with  certainty.  In  some  situations  it  serves  the 
purpose  of  keeping  the  loose  earth  from  falling  into  the  burrow  and 
may  afford  protection  against  enemies  of  some  kind  as  yet  unknown. 
After  the  tube  has  been  built  the  insects  seem  reluctant  to  crawl  over 
it  to  the  ground  outside.  They  even  carry  the  pellets  of  earth 
brought  out  of  the  burrow  up  the  stem  of  the  plant  and  far  out 
on  the  branches,  and  then  drop  them  off. 

STINGING  HABITS  OF  THE  KELEP. 

The  most  obviously  wasp-like  habit  of  the  kelep  is,  of  course,  the 
adroit  stinging  of  its  prey  to  produce  paralysis  and  consequent  help- 
lessness. It  has  long  been  known  that  the  mud  daubers  and  the 
digger  wasps  stock  their  brood  cells  in  advance  with  paralyzed  insects 
or  spiders,  though  very  few  of  them  are  known  to  attack  beetles. 
The  insects  are  permanently  paralyzed,  but  not  killed  outright,  and 
afford  the  young  wasps  an  adequate  supply  of  fresh  food  on  which 
to  grow  to  maturity  before  emerging  from  the  cell  in  which  the  egg 
was  deposited  by  the  mother  insect.  It  has  been  claimed  by  some 
observers  that  paralysis  results  because  the  insects  captured  by  the 
wasps  are  always  stung  in  a  nerve  ganglion.  This  extreme  refine- 
ment of  instinct  is  doubted  by  some,  but  seems  to  have  been  estab- 
lished by  careful  observers. 

In  dealing  with  the  boll  weevil  there  can  be  no  doubt  that  the 
kelep  shows  great  instinctive  skill,  and  often  persistence  as  well,  for 
the  armor  of  the  weevil  permits  the  insertion  of  the  sting  at  only  two 
points — on  the  middle  line  of  the  ventral  surface,  at  the  two  joints 
of  the  body,  one  between  head  and  thorax,  the  other  between  the  two 
parts  of  the  thorax.  The  difference  in  the  use  of  the  sting  betveen 
the  keleps  and  the  true  ants  is  most  effectively  shown  when  repre- 
sentatives of  the  two  groups  are  brought  together  and  permitted  to 
fight.  The  ant  tries  to  bite  its  antagonist,  the  kelep  to  sting  and 
paralyze,  the  latter  strategy  being  much  more  effective. 

This  habit  of  stinging  other  insects  allies  the  kelep  not  only  wTith 
the  predaceous  wasps,  but  also  with  the  Mutillida*  and  other  para- 
sitic groups,  which,  instead  of  preying  on  other  insects  or  storing 
them  up  for  their  young,  lay  their  eggs  in  the  living  insect  direct  or 
in  the  nests  of  the  social  Hymenoptera.  The  stings  of  the  worker 
bees  and  ants  are,  as  is  well  known,  merely  modified  ovipositors. 
The  males  do  not  have  stings,  and  the  tendency  to  use  them  is  gen- 
erally less  in  the  queens,  in  which  the  egg-laying  function  remains 
predominant. 
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Contrasts  between  the  kelep  and  the  true  ants  also  appear  in  con- 
nection with  the  sting.  The  kelep,  which  has  an  effective  sting  for 
use  on  other  insects,  does  not  make  it  a  weapon  for  general  defense 
against  intrusion.  The  ants,  on  the  other  hand,  fight  each  other  with 
their  mandibles,  but  many  of  them  sting  viciously  at  any  foreign 
object  with  which  they  may  come  in  contact.  Curiously  enough,  too, 
many  ants  in  which  the  sting  has  become  a  mere  harmless  rudiment 
still  go  through  the  motions  of  stinging  with  as  much  promptness 
and  apparent  gusto  as  their  more  effectively  armed  relatives.  The 
decline  of  the  sting  among  some  of  the  ants  may  be  associated  per- 
haps with  the  fact  that  they  are  vegetable  feeders.  At  least,  it  would 
seem  to  be  an  indication  of  their  remoteness  from  the  parasitic  groups 
of  Hymenoptera. 

HARMLESSNESS  OF  THE  KELEP  TO  MAN. 

Lest  the  present  recognition  of  the  similarity  of  the  kelep  to  the 
bees  and  wasps  should  lead  to  another  misapprehension,  it  may  be 
well  to  repeat  here  the  fact  that  the  insect  is  entirely  harmless  to 
man.  Its  sting  is  used  with  instinctive  promptness  to  paralyze 
boll  weevils  and  other  insects  which  it  undertakes  to  capture,  but 
there  seems  to  be  a  complete  lack  of  any  tendency  to  defend  itself 
by  stinging,  except  when  actually  caught  and  held. 

This  has  been  shown  to  the  entire  satisfaction  of  all  who  have  had 
the  interest  to  watch  the  kelep  colonies  which  ^vere  brought  to  the 
United  States  in  July  ( 1904) .  The  insects  have  been  handled  on  many 
occasions,  and  by  many  different  persons,  without  any  threat  or 
symptom  of  stinging,  except  in  the  case  of  two  or  three  young  men 
at  Victoria,  Tex.,  who  had  the  curiosity  to  make  a  test  of  the  injury 
which  the  insect's  venom  could  inflict.  The  result  was  quite  the  same 
as  we  had  experienced  in  Guatemala,  a  slight  and  temporary  irritation. 
Messrs.  Goll  and  Collins,  who  recently  excavated  the  nests  of  about 
40  colonies  in  Guatemala,  were  not  stung  at  all,  though  taking  no 
measures  to  protect  themselves. 

That  an  insect  which  is  so  ready  and  skillful  in  stinging  its  prey 
should  be  so  peaceable  and  harmless  in  other  respects  may  well  appear 
almost  incredible,  but  a  similar  specialization  of  instinct  is  known 
to  exist  in  the  domestic  honeybee,  where  the  queen  has  no  inclina- 
tion to  use  her  sting  except  for  the  purpose  of  dispatching  her  rivals.0 

a  "  But  though  this  sting  is  always  ready  to  strike,  though  they  make  con- 
stant use  of  it  in  their  fights  among  themselves,  they  will  never  draw  it  against 
a  queen ;  nor  will  a  queen  ever  draw  hers  on  a  man,  an  animal,  or  an  ordinary 
bee.  She  will  never  unsheath  her  royal  weapon — curved,  in  scimlter  fashion, 
instead  of  being  straight,  like  that  of  the  ordinary  bee — save  only  in  the  ease 
of  her  doing  battle  with  an  equal — in  other  words,  with  a  sister  queen." — Maeter- 
linck, M.,  1901;  The  Life  of  the  Bee,  100. 


49 

ADAPTABILITY  OF  KELEP   ORGANIZATION  TO  AGRICULTURAL 

PURPOSES. 

It  is  plain  that  the  size  attained  by  the  colonies  and  the  fecundity 
of  the  individual  queens  by  no  means  determine  the  rate  of  increase 
possible  for  such  an  insect  as  the  kelep.  A  social  economy  which 
provides  for  an  indefinite  increase  of  the  numbers  of  colonies  and  of 
laying  queens  may  more  than  compensate  for  the  absence  of  the  ex- 
ceptional productiveness  of  the  queens  of  the  termites  and  the  true 
ants.  The  marvelous  fecundity  of  the  females  in  these  groups  is, 
indeed,  to  be  looked  upon  as  an  adaptive  specialization  by  which 
the  species  is  able  to  maintain  an  existence  in  spite  of  adherence  to 
a  most  wasteful  social  policy,  in  which  so  much  is  staked  on  the 
vicissitudes  of  a  simultaneous  annual  emergence  of  all  the  young 
and  unprotected  individuals  of  both  sexes.  This  precarious  period 
in  the  life  history  of  the  ants  has  been  well  described  by  Professor 
Wheeler. 

The  sexual  individuals,  when  finally  liberated  from  the  nests,  are  thrown  on 
their  own  resources,  and  for  a  time  the  struggle  for  existence  sets  in  with  great 
severity.  One  has  an  opportunity  of  actually  witnessing  both  catastrophic  and 
personal  elimination,  often  on  a  magnificent  scale.  The  struggle  among  the 
males  for  the  possession  of  the  females  is  intense.  The  lives  even  of  the  for- 
tunate among  the  former  are  rapidly  extinguished.  The  surviving  fecundated 
queens  set  to  work  to  establish  their  colonies,  an  arduous  and  complicated 
undertaking,  which  ruthlessly  eliminates  all  the  poorly  equipped.  Even  before 
they  can  dig  their  nests  hundreds  of  these  insects  are  devoured  by  birds,  lizards, 
spiders,  etc.  And  many  more  of  them  die  from  exhaustion  while  digging  their 
nests,  or  from  hunger  while  raising  their  first  litter  of  young,  or  from  the  at- 
tacks of  subterranean  predatory  insects,  parasitic  fungi,  etc.  This  struggle, 
however,  terminates  on  the  appearance  of  the  first  workers,  and  the  successful 
queens  thenceforth  again  lapse  into  a  condition  of  domestication  till  the  close 
of  their  often  very  long  lives.* 

The  contrast  can  best  be  expressed,  perhaps,  by  saying  that  the 
social  system  followed  by  the  termites  and  true  ants  involves  the  loss 
of  nearly  all  of  the  females,  while  in  that  of  the  keleps  all  females  are, 
or  may  be,  saved  and  utilized  in  the  increase  of  the  species.  There  is 
nothing  to  show  that  the  very  large  colonies  of  the  ants  and  ter- 
mites are  an  arrangement  advantageous  to  the  species  as  a  whole. 
They  are  rather  the  result  of  the  failure  of  these  insects  to  adopt  the 
habit  of  swarming,  as  practiced  by  the  honeybee  and  the  kelep. 

From  the  agricultural  standpoint,  too,  the  superiority  of  the  kelep 
organization  is  obvious.  The  division  of  the  species  into  small  bands 
enables  the  insects  to  spread  uniformly  over  the  fields,  while  large 
isolated  ant-hills  inhabited  by  hostile  colonies  would  exclude  the  pos- 
sibility of  an  efficient  protection  of  all  the  cotton.     The  hills  and  pit- 

o  Wheeler,  W.  M.,  1902,  Science,  n.  s.,  15 :  769. 
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falls  made  by  many  ants  would  be  a  serious  inconvenience  in  the  cul- 
tivation of  the  crop.  To  avoid  them  would  be  difficult,  and  to  drive 
over  or  plow  through  them  would  mean  the  wholesale  destruction 
of  the  insects,  so  that  the  utilization  in  agriculture  of  a  true  ant-hill 
ant  might  well  be  deemed  improbable.  The  social  organization  of 
the  kelep  avoids  all  of  these  difficulties.  The  colonies  are  small, 
but  not  hostile,  so  that  all  the  plants  of  the  field  can  be  visited.  In- 
stead of  an  ant-hill  and  a  maze  of  underground  passages,  they  have 
a  simple  burrow,  deep  enough  to  give  them  protection  against  injuries 
incidental  to  ordinary  cultivation.  If  the  entrance  is  accidentally 
closed  the  inhabitants  can  readily  reopen  it;  and  if  the  situation 
proves  to  be  inconvenient  the  whole  community  generally  has  the 
intelligence  to  move  over  close  to  the  cotton  plants,  on  which  it  regu- 
larly forages  for  nectar  and  game. 

SUMMARY. 

In  summarizing  the  former  report,  of  July,  1904,  the  investigation 
of  the  kelep  was  divided  into  five  phases  or  questions,  upon  three  of 
which  evidence  was  submitted,  while  two  others  remained  uncon- 
sidered.    The  three  facts  which  seemed  to  be  established  were: 

(1)  The  kelep  protects  the  cotton  plant  against  the  boll  weevil, 
which  it  regularly  kills  and  eats.  In  the  presence  of  sufficient  num- 
bers of  keleps  the  protection  is  entirely  adequate,  as  shown  by  com- 
parative field  tests  in  Guatemala.  The  keleps  have  made  it  possible 
for  the  Indians  to  maintain  a  field  culture  of  cotton  in  the  presence 
of  the  weevil,  and  have  thus  enabled  the  Indian  variety  of  cotton  to 
develop  weevil-resisting  characters  which  give  partial  protection, 
even  in  places  where  the  keleps  are  few  or  wanting. 

(2)  The  kelep  does  not  attack  plants,  or  have  any  other  habits 
which  would  make  its  introduction  into  the  United  States  injurious 
or  undesirable. 

(3)  It  is  feasible  to  bring  colonies  of  the  insects  to  Texas  and  estab- 
lish them  in  the  cotton  fields. 

The  continued  study  of  the  insect  has  furnished,  of  course,  many 
additional  data  bearing  upon  the  above  statements,  but  all  have  been 
of  a  confirmatory  nature.  The  present  paper  deals  with  the  further 
question,  whether  the  habits  of  the  insect  will  enable  it  to  breed  and 
multiply  in  captivity  or  as  a  domesticated  inhabitant  of  the  cotton 
fields  of  our  Southern  States.  From  the  analogy  of  the  habits  of  the 
ants,  it  appeared  to  specialists  in  the  study  of  that  group  of  insects 
that  the  kelep  could  not  be  applied  to  agricultural  uses.  The  facts 
detailed  in  the  present  paper  seem  to  warrant  a  different  answer. 

(4)  The  kelep  is  not  a  true  ant,  but  has  a  distinct  type  of  social 
organization,  much  more  like  that  of  the  domestic  honeybee. 
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The  utility  of  the  kelep  will  depend,  therefore,  upon  the  answer  of 
the  remaining  question,  whether  the  kelep  can  survive  and  multiply 
under  conditions  of  climate,  soil,  and  food  supply  to  be  found  in  the 
United  States.  In  structure,  habits,  and  instincts  it  is  wonderfully 
adapted  to  the  work  of  destroying  the  cotton  boll  weevil. 

It  is,  in  short,  a  new  and  efficient  insectivorous  animal,  in  all  prob- 
ability capable  of  being  utilized  for  the  protection  of  cotton  and  other 
crops  in  many  tropical  and  subtropical  regions,  whatever  may  be 
the  results  of  the  present  effort  to  naturalize  it  in  Texas. 

It  is  still  impossible  to  predict  the  fate,  in  a  new  country,  of  an 
insect  which  has  so  recently  become  an  object  of  scientific  study,  but 
whatever  the  experiments  may  ultimately  show  regarding  its  ability 
to  become  established  and  thrive  in  the  United  States,  it  seems  certain 
that  the  social  organization  of  the  species  does  not  disqualify  it  for  a 
future  of  agricultural  utility.  To  prejudge  its  prospects  by  refer- 
ence to  the  habits  of  the  true  ants  would  be  the  same  kind  of  error  as 
to  discredit  the  honeybee  on  the  ground  that  the  bumblebees  and 
wasps  are  worthless  and  undesirable  insects. 

Recent  advices  from  Texas,  received  just  as  this  paper  is  being  com- 
pleted, seem  to  indicate  that  the  colonies  which  have  been  left  out  in 
the  open  ground  of  the  cotton  fields,  without  care  or  food,  will  not 
survive  the  winter,  though  they  have  lived  long  enough  to  show  that 
low  temperature  alone  is  not  fatal,  thus  confirming  the  result  of  a 
cold-storage  experiment  made  in  Washington  last  August  (1004).  As 
already  explained  in  the  present  paper,  the  colonies  of  the  first 
importation  were  far  too  small  to  make  the  experiment  a  fair  one, 
and  they  were  planted  in  Texas  after  the  middle  of  July  (1904), 
much  too  late  in  the  season.  A  knowledge  of  the  socialorganization 
of  the  insect  will  permit  these  and  other  obstacles  to  be  avoided  in  the 
importations  to  be  made  in  the  coming  spring  (1905),  and  it  is  hoped 
that  a  satisfactory  and  conclusive  test  will  result. 
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